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ABSTRACT 
The natural vegetation of the Sudan,, ranging from desert 
scrub to t r o p i c a l r a i n forests i n the extreme southwest, i s related 
to the occurrence of clayey and sandy s o i l s and to r a i n f a l l which 
Increases from almost zero southwards to over 1,200 mm. The southern 
t h i r d of the Sudan i s the s i t e of natural f o r e s t s , while the main 
consuming centres l i e i n the populous north. To a t t a i n a 
s e l f - s u f f i c i e n c y l e v e l i n timber by 1985 plantations should be 
established at the rate of about 21,000 feddans annually. For gum 
Arabic, the country's second export, the operating marketing system 
should be reviewed to ensure more returns to the tappers. 
Wholesale deforestation has rendered many formerly 
inhabited areas i n the north a part of the desert; stray f i r e s , 
grazing and a g r i c u l t u r a l practices undertaken i n the forest have 
diminished the already limited forest wealth of the country and 
rendered erosion, sandstorms and desert ^encroachment s e r i o u s 
problems. The adaptation of c u l t i v a t i o n to forestry, the completion 
of f i r e - l i n i n g before e a r l y burnings take plaoe and the provision of 
adequate water centres are urgently required by the s i t u a t i o n . 
Forestry has a more favourable impact on the t e r r a i n and 
climate than other types of land use. For forest plantations 
established on good quality land, the per unit area f i n a n c i a l returns 
can compete very favourably with those for i r r i g a t e d cotton, and are 
higher than those for "dura", wheat, ground nuts and grazing. I f the 
over a l l forest influences could be evaluated I n monetary terms, 
forestry would be shown to be a very profitable land use. 
Some forest l e g i s l a t i o n needs to be reviewed; a l l the 
reserves should be under the control of a central authority with 
prov i n c i a l agencies. For the protection of forestry, the o f f i c i a l 
r e s p o n s i b i l i t y must be augmented by the creation of a sense of 
conservation among the public. 
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CHAPTER I 
I n t r o d u c t i o n 
T h e R e p u b l i c o f t h e S u d a n i s o n e o f t h e l a r g e r 
A f r i c a n , m o d e r n p o l i t i c a l u n i t s . I t s l o n g i t u d i n a l 
e x t e n s i o n , f r o m w e s t o f E l G e n e i n a t o e a s t o f T o k a r 
( f r o m l o n g i t u d e 2 l £ ° E . t o 3 8 i ° E . ) , i s a b o u t 1,120 m i l e s -
L a t i t u d i n a l l y i t e x t e n d s f r o m W a d i H a i f a o n t h e b o r d e r 
w i t h t h e U n i t e d A r a b R e p u b l i c t o l a t i t u d e 3"2"°N. o n t h e 
b o r d e r w i t h t h e Congo R e p u b l i c , i . e . a b o u t 1,250 m i l e s . 
T h e a r e a o f t h e c o u n t r y i s a b o u t 9^7>500 s q u a r e m i l e s , o r 
8.3% o f t h e a r e a o f t h e A f r i c a n c o n t i n e n t . 
1. L a n d Fo.rms : 
G e o l o g i c a l l y t h e c o u n t r y h a s g e n e r a l l y b e e n 
s t a b l e t h o u g h a f f e c t e d b y t h e e a r t h m o v e m e n t s w h i c h 
p r o d u c e d t h e v a r i o u s f e a t u r e s o f t h e A f r i c a n R i f t V a l l e y . 
A l t h o u g h t h e m a i n R i f t V a l l e y l i e s o u t s i d e t h e b o u n d a r i e s 
o f t h e c o u n t r y i n K e n y a a n d E t h i o p i a , f e a t u r e s o f i t s 
w e s t e r n a r m r e a c h t h e S u d a n on b o t h s i d e s o f t h e B a h r 
e l J e b e l , a n d h a v e i n f l u e n c e d t h e f o r m a t i o n o f m i n o r 
r e l i e f f e a t u r e s c l o s e t o t h e s o u t h e r n f r o n t i e r . ^ ^ ^ T h e 
n o r t h e r n p a r t s o f t h e c o u n t r y i n c l u d e t h e w e s t e r n a r e a 
J . H . G . L e b o n , L a n d U s e i n S u d a n , G e o g r a p h i c a l P u b l i c a t i o n s 
L i m i t e d , B u d e , C o r n w a l l , 1965, p>5« 
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o f t h e R e d S e a R i f t a n d t h e a d j a c e n t u p l i f t e d a r e a o f t h e 
R e d S e a h i l l s . 
B u t no m a j o r c r u s t a l d e f o r m a t i o n h a s o c c u r r e d 
s i n c e t h e b e g i n n i n g o f t h e C a m b r i a n p e r i o d w i t h t h e r e s u l t 
t h a t l a r g e t r a c t s b e t w e e n 1,500 a n d 2,500 a r e a l m o s t 
f e a t u r e l e s s a n d c o n t e m p o r a r y m a j o r l a n d s c a p e f e a t u r e s h a v e 
b e e n i n e x i s t e n c e s i n c e t h e A r c h a e a n a g e . B u t m i n o r 
p r o c e s s e s a f f e c t i n g t h e A f r i c a n p l a t e a u p r o d u c e d l e s s e r 
L a n d f o r m f e a t u r e s . I n t h e M e s o z o i c e r a t h e n o r t h e r n p a r t s 
o f t h e c o n t i n e n t w e r e t i l t e d t o t h e n o r t h a n d t h e n o r t h e r n 
t h i r d o f t h e S u d a n w a s , a n d s t i l l i s , c o v e r e d w i t h N u b i a n 
s a n d s t o n e ; b u t t h i s t i l t w a s c o v e r e d o v e r b y s e d i m e n t a t i o n 
w h i c h p e r s i s t e d u n t i l t h e l a t e T e r t i a r y e r a . T h e g r e a t 
p l a i n o f t h e S u d a n , l y i n g b e t w e e n t h e r e l a t i v e l y u p w a r p e d 
a r e a s o f t h e N u b a M o u n t a i n s , t h e S o u t h e a s t e r n b o r d e r o f t h e 
c o u n t r y a n d t h e w e s t e r n e x t r e m i t y o f t h e E t h i o p i a n h i g h l a n d s , 
i s t h e o u t c o m e o f r e g i o n a l d e n u d a t i o n a l a n d d e p o s i t i o n a l 
p r o c e s s e s . T h e s e r e l a t i v e l y u p l i f t e d a r e a s e x p o s e B a s e m e n t 
c o m p l e x o u t c r o p s . T h e c r y s t a l l i n e r o c k s o f t h e B a s e m e n t 
c o m p l e x , w h i c h u n d e r l i n e t h e r e l a t i v e l y t h i n s e d i m e n t s o r 
s u p e r f i c i a l d e p o s i t s , h a v e b e e n d e s c r i b e d b y A n d r e w ^ ^ a s 
" f o l d e d m e t a m o r p h i c r o c k s , g e n e r a l l y f o l i a t e d , i n t r u d e d b y 
G. A n d r e w , G e o l o g y o f t h e S u d a n i n J . D . T o t h i l l ( e d . ) , 
A g r i c u l t u r e i n t h e S u d a n , O . U . P r e s s , L o n d o n , 1948, 
pp.9^-5. 
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b o t h f o l i a t e d a n d n o n - f o l i a t e d i g n e o u s r o c k s . T h i s 
B a s e m e n t c o m p l e x i s p r e d o m i n a n t l y c r y s t a l l i n e f e l s p a t h i c , 
b u t a f e w o b v i o u s s e d i m e n t a r y r o c k s o c c u r l o c a l l y , s u c h a s 
l i m e s t o n e ( m a r b l e ) , s l a t e a n d q u a r t z i t e . " I n t h e m i d d l e 
r e a c h o f t h e N i l e b a s i n , i n s o u t h e r n a n d s o u t h e a s t e r n 
S u d a n , t h e m a i n A r c h a e a n c r y s t a l l i n e r o c k s a r e n o t e x p o s e d 
a t t h e s u r f a c e , b u t a r e o v e r l a i n b y Umm R u w a b a s e d i m e n t s 
o f T e r t i a r y a g e a n d o t h e r s e d i m e n t s o f Q u a t e r n a r y a g e 
( F i g . 1 ) . 
T e r t i a r y v o l c a n i c a c t i v i t y w h i c h w a s m o s t 
i n t e n s e i n E t h i o p i a a f f e c t e d t h e S u d a n . T h e w e s t e r n m o s t 
t o n g u e s o f t h e e x t e n s i v e l a v a f l o w s r e a c h t h e S u d a n i n t h e 
Boma p l a t e a u o f t h e s o u t h e a s t a n d t h e G e d a r e f - G a l l a b a t ; a r e a . 
I n t h e w e s t e r n p a r t s o f t h e c o u n t r y two p h a s e s o f v o l c a n i c 
a c t i v i t y h a v e b e e n r e c o g n i z e d i n t h e J e b e l M a r a , a n d t h e r e 
may b e m o r e . O t h e r u p l a n d a r e a s o f v o l c a n i c o r i g i n o c c u r 
o n b o t h s i d e s o f t h e N i l e b e t w e e n B e r b e r a n d Merowe a n d i n 
t h e J e b e l T a g a b a a n d t h e J e b e l M e i d o b i n t h e n o r t h e r n p a r t s 
o f D a r f u r P r o v i n c e . 
T h e T e r t i a r y a n d Q u a t e r n a r y s e d i m e n t a r y d e p o s i t s 
i n c l u d e t h e Umm R u w a b a s e d i m e n t s a n d t h e c l a y s o f t h e m i d d l e 
r e a c h o f t h e N i l e B a s i n . T h e Umm R u w a b a d e p o s i t s , w h i c h 
c o n s i s t o f u n c o n s o l i d a t e d s a n d s a n d c l a y e y s a n d s w i t h 
some g r a v e l s , a r e c o v e r e d b y s t i l l m o r e r e c e n t d e p o s i t s , 
a n d a r e a n i m p o r t a n t s o u r c e o f u n d e r g r o u n d w a t e r . A c c o r d i n g 
F i g . 1.-3' 
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t o A n d r e w ^ 1 ^ , t h e s e w a t e r - d e p o s i t e d c l a y s a r e o f l a t e 
M i d d l e P l e i s t o c e n e o r e a r l y U p p e r P l e i s t o c e n e a g e . O t h e r 
d e p o s i t s o f P l i o - P l e i s t o c e n e a g e w h i c h a r e e x p o s e d a l o n g 
t h e R e d S e a c o a s t a l p l a i n i n c l u d e s h a l e s , c l a y s , 
c o n g l o m e r a t e s , g y p s u m b e d s , a n d l i m e s t o n e s . N e a r t h e f o o t 
o f t h e e s c a r p m e n t o f t h e r e c e n t r a i s e d c o r a l r e e f i n t h e 
R e d S e a a r e e x t e n s i v e , t h i c k r i v e r - t e r r a c e d e p o s i t s . 
T h e p r e s e n t l a n d s c a p e o f t h e c o u n t r y i s e s s e n t i a l l y 
f l a t . N o r t h o f l a t i t u d e 17^°N., t h e i n c r e a s i n g c o v e r a g e 
o f s a n d e v e n t u a l l y m e r g e s i n t o t h e c o n t i n u o u s d u n e s o f t h e 
L i b y a n D e s e r t . T h e g r e a t e r p a r t o f t h i s r e g i o n d o e s n o t show 
a n y f e a t u r e a t t r i b u t a b l e t o r a i n f a l l o r r u n n i n g w a t e r . T h e 
c e n t r a l a n d e a s t e r n S u d a n i s a c o u n t r y o f g e n e r a l l y f l a t 
p l a i n s e x c e p t f o r t h e f e w h i l l s w h i c h o c c a s i o n a l l y r i s e 
t o a f e w h u n d r e d f e e t a b o v e t h e g e n e r a l l e v e l o f t h e p l a i n . 
O f m o r e i m p o r t a n c e a r e t h o s e l i m i t e d m a s s i f s w h i c h o c c u r 
i n t h e r a i n l e s s p a r t s o f t h e N u b i a n s a n d s t o n e d e s e r t , t h e 
Nuba M o u n t a i n s i n s o u t h e a s t e r n K o r d u f a n , t h e I m a t o n g - A c h o l i 
g r o u p i n e a s t e r n E q u a t o r i a P r o v i n c e a n d t h e J e b e l M a r a i n 
w e s t e r n D a r f u r P r o v i n c e . T h e I n g e s s a n a h i l l s i n t h e e a s t 
a r e l o w o u t l i e r s o f t h e A b y s s i n i a n h i l l s . T o w a r d s t h e N i l e -
C o n go w a t e r - d i v i d e t h e c o u n t r y i s u n d u l a t i n g a n d t h e d i v i d e 
i t s e l f i s n o t a p r o m i n e n t l a n d s c a p e f e a t u r e . P a r a l l e l w i t h 
t h e R e d S e a , t h e R e d S e a h i l l s r u n a l o n g t h e S u d a n c o a s t 
A n d r e w , op. c i t . , 19^8, p.97-
f r o m t h e E r i t r e a n b o r d e r t o t h e f r o n t i e r s w i t h t h e U n i t e d 
A r a b R e p u b l i c . C l o s e t o t h e f r o n t i e r s w i t h U g a n d a a n d t h e 
Congo R e p u b l i c a r e h i l l s a n d p l a t e a u x s o a f f e c t e d by-
d e n u d a t i o n a n d w e a t h e r i n g p r o c e s s e s t h a t t h e y a r e w e l l -
r o u n d e d a n d o f t e n d i s p l a y no c l i x f s o r s c a r p s . O t h e r h i l l s 
o r h i l l g r o u p s m u s t b e r e g a r d e d a s m e r e i n s e l b e r g s p e r s i s t i n g 
o n t h e s u r r o u n d i n g p l a i n b e c a u s e o f t h e r e s i s t a n t m a t e r i a l s 
c o m p o s i n g t h e i r r o c k s , a n d e x e r t i n g a t t h e m o s t l i m i t e d 
i n f l u e n c e o n t h e v e g e t a t i o n c o v e r o f t h e i r l o c a l i t i e s . 
2 . C l i m a t e : 
T h e g r e a t c l i m a t i c v a r i a t i o n s o f t h e c o u n t r y a r e 
r e f l e c t e d i n a s i m i l a r l y w i d e r a n g e o f v e g e t a t i o n g r o w t h . 
C l i m a t e r a n g e s f r o m t h e h o t , r a i n l e s s t r u e d e s e r t i n t h e 
e x t r e m e n o r t h , t o s e m i - d e s e r t c l i m a t e , t h r o u g h v a r i o u s g r a d e s 
o f t r o p i c a l c o n t i n e n t a l c l i m a t e , u n t i l i t f i n a l l y m e r g e s 
i n t o t h e e q u a t o r i a l c l i m a t e o f s o u t h e r n S u d a n . T h e d r y 
s e a s o n g r a d u a l l y s h o r t e n s s o u t h w a r d s a n d t h e t o t a l r a i n f a l l 
i n c r e a s e s ( F i g . 2 ) . T h e t e m p e r a t u r e r a n g e g r a d u a l l y c h a n g e s 
f o l l o w i n g t h i s g r a d u a l c h a n g e i n r a i n f a l l i n c i d e n c e . T h e 
s e a s o n a l t e m p e r a t u r e r a n g e i s q u i t e l a r g e i n t h e n o r t h 
( l 8 ° C. i n W a d i H a i f a ) w h i l e i n t h e s o u t h t h e r e i s no c o o l 
s e a s o n a n d t h e s m a l l s e a s o n a l t e m p e r a t u r e d i f f e r e n c e s 
(k°C. i n M a r i d i ) a r e m a i n l y d u e t o v a r i a t i o n s i n c l o u d i n e s s 
( F i g . 3 a n d A p p e n d i x i ) . 
T h e v a r i o u s c h a r a c t e r i s t i c s o f b o t h t h e r a i n y 
s e a s o n a n d t h e d r y s e a s o n a r e t o b e e x p l a i n e d b y t h e a n n u a l 
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o s c i l l a t i o n s of p r e s s u r e and a i r c u r r e n t s w i t h i n the t r o p i c a l 
zone. R a i n f a l l , temperature and winds are g e n e r a l l y r e l a t e d 
to the I n t e r t r o p i c a l Front which can be i d e n t i f i e d by A p r i l 
i n southern Sudan, followed by s t r o n g s o u t h w e s t e r l y winds. 
As the F r o n t moves northwards, the winds become humid and 
capable of producing frequent and heavy thunderstorms. The 
approaching c l i m a t i c change i s marked i n Khartoum a r e a by 
o c c a s i o n a l v i o l e n t dust storms, g e n e r a l l y from the south. 
Walls of dense dust up to 7,000' high and 50 to 90 m i l e s 
wide r o l l northwards. These dust storms are more 
s i g n i f i c a n t i n i n d i c a t i n g the c o n d i t i o n s of s o i l cover 
p r e v a i l i n g over t h e i r c o l l e c t i n g ground ( a c l a y p l a i n ) than 
as a f a c t o r i n f l u e n c i n g v e g e t a t i o n . By J u l y when the 
I n t e r t r o p i c a l Front has reached i t s extreme n o r t h e r n 
p o s i t i o n (the t r o p i c of Cancer or Wadi H a i f a - Aswan r e a c h 
of the N i l e ) , the r a i n s have a t t a i n e d t h e i r most n o r t h e r l y 
e x t e n s i o n i n the Atbara-Abu Hamad zone, and the growth of 
v e g e t a t i o n has reached i t s maximum. 
With the beginning of September the I n t e r t r o p i c a l 
Front s t a r t s to recede, and the r a i n f a l l d i m i n i s h e s 
e s p e c i a l l y i n the n o r t h e r n p a r t s of the country,and the s k i e s 
s t a r t to c l e a r a l l o w i n g the temperature to r i s e . The 
I n t e r t r o p i c a l Front p a s s e s Khartoum i n October, Malakal i n 
November and by the end of the y e a r i t i s beyond the 
boundaries of the country. Then the North E a s t Trade winds 
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p r e v a i l , and consequently humidity f a l l s and the clouds 
disappear except f o r o c c a s i o n a l c i r u s , marking the 
commencement of the dry season which l a s t s f o r 8 or 9 
months i n the n o r t h and f o r 2 or 3 months i n the south. The 
s t e a d i l y blowing n o r t h e a s t winds reduce the temperature, and 
the n i g h t temperature i n n o r t h e r n Sudan may be as low as 45°F. 
when the source of a i r s t r e a m i s e a s t e r n Europe. 
The r a i n y season proper i s confined to 1 to 3 months 
( J u l y to September) i n the n o r t h and 5 to 8 months (March to 
October) i n the south. The o c c a s i o n a l l i g h t showers which 
occur d u r i n g the dry p e r i o d are not s i g n i f i c a n t to the 
v e g e t a t i o n growth, and are unaccompanied by any r i s e i n 
humidity. August r a i n f a l l f i g u r e s are the h i g h e s t f o r almost 
the e n t i r e country ( F i g . 3 and Appendix i ) . The annual t o t a l 
r a i n f a l l f i g u r e s may f l u c t u a t e greatly", but g e n e r a l l y they 
range from l e s s than 25 mm. i n the n o r t h (3 mm i n Wadi H a i f a ) 
to over 1,000 mm. i n the south (lkl8 mm. i n Yambio). 
There a r e two r e g i o n a l exceptions which do not f i t 
t h i s c l i m a t i c p a t t e r n . The s o u t h e a s t e r n p a r t s of the c l a y 
p l a i n and the e a s t e r n e x t r e m i t y of the I r o n s t o n e P l a t e a u 
r e c e i v e an annual r a i n f a l l which i s s c a n t y f o r t h e i r l a t i t u d e . 
While Yambio, i n the c e n t r e of the p l a t e a u , r e c e i v e s 1,^ -18 mm., 
T o r i t , f u r t h e r e a s t i n the same l a t i t u d e , r e c e i v e s 99^ mm., 
and Kapoeta, s t i l l f u r t h e r e a s t and s l i g h t l y more north, 
r e c e i v e s 776 mm; t h i s shows t h a t r a i n f a l l tends to decrease 
-8-
eastwards. These r e l a t i v e l y dry a r e a s "are continuous w i t h 
the A r i d Zone of Uganda, n o r t h - e a s t Kenya and southern 
A b y s s i n i a . A dry c o r r i d o r i s t r a c e a b l e through the Somaliland 
c o a s t and i s commonly accepted as due to the break between 
the m a s s i f s of A b y s s i n i a and E a s t A f r i c a , though the 
m e t e o r o l o g i s t s have s t i l l to speak w i t h an a u t h o r i t a t i v e 
v o i c e on t h i s s u b j e c t . " ^ ^ 
The second r e g i o n a l c l i m a t i c e x c e p t i o n i s found on 
the Red Sea coast and the n o r t h e r n p a r t s of the Red Sea h i l l s 
which r e c e i v e both summer and w i n t e r r a i n s . The s o u t h w e s t e r l i e s 
b r i n g summer showers to P o r t Sudan (l8^°N.) and to p l a c e s even 
f u r t h e r north, such as Gebeit (21°N.) which r e c e i v e s 33 mm. 
i n J u l y and 55 mm- i n August. The w i n t e r showers, which are 
more important, f a l l g e n e r a l l y between mid-October and the 
end of February. From the two r a i n f a l l regimes, the c o a s t a l 
p l a i n and the Red Sea h i l l s get an annual r a i n f a l l r anging 
from 60 mm. to 150 mm. 
R a i n f a l l , r a t h e r than temperature or s o i l , i s the 
dominant phytogeographic i n f l u e n c e . The n a t u r a l v e g e t a t i o n 
ranges from d e s e r t scrubs i n the r a i n l e s s north, through 
v a r i o u s grades of savana, to t r u e t r o p i c a l r a i n f o r e s t s i n the 
south where r a i n f a l l a t t a i n s i t s maximum. T h i s e f f e c t i s 
even more marked i n the two l o c a l c l i m a t i c r e g i o n s . I n 
(1) 
J.Smith, D i s t r i b u t i o n of Tree S p e c i e s i n the Sudan i n 
R e l a t i o n to R a i n f a l l and s o i l T e x ture. B u l l e t i n No.4, 
A g r i c u l t u r a l P u b l i c a t i o n s Committee, Khartoum, 19^9,p.1-
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the n o r t h e r n p a r t s of the Red Sea c o a s t a l p l a i n and the 
Red Sea h i l l s , d e s e r t scrub predominates, though t h i s a r e a 
l i e s i n the same l a t i t u d e s as the r a i n l e s s d e s e r t proper. 
On the other hand, the s o u t h e a s t e r n p a r t s of the clay-
p l a i n and the e a s t e r n e x t r e m i t y of the I r o n s t o n e p l a t e a u 
are , due to diminished r a i n f a l l , g r a s s l a n d a r e a s , though 
the more humid a r e a s i n t h e i r same l a t i t u d e s bear high 
woodland savana, modified t r o p i c a l r a i n f o r e s t s and even t r u e 
t r o p i c a l r a i n f o r e s t s . 
The e f f e c t of s o i l on n a t u r a l v e g e t a t i o n i s most 
profound i n the predominantly sandy s o i l s i n the western p a r t s 
and the heavy c r a c k i n g c l a y s o i l s of the c e n t r a l and e a s t e r n 
p a r t s of the country ( F i g . k ) . At the onset of the r a i n y 
season water p e n e t r a t e s the heavy c l a y s o i l through the 
c r a c k s which, a f t e r the s a t u r a t i o n of the top s o i l , c l o s e up 
so t h a t the s o i l i s p r a c t i c a l l y impermeable. Thus the c l a y 
s o i l cannot absorb a l l the r a i n water i n the wet season, 
and the water r e t e n t i o n i s c o n f i n e d to the upper l a y e r s . 
During the dry season, when c r a c k s s t a r t to develop, the 
water a v a i l a b l e i n the upper l a y e r s of the s o i l i s r e a d i l y 
exhausted and the s o i l i s then p h y s i o l o g i c a l l y dry. 
Consequently these s o i l s cannot hold deep-rooted p e r e n n i a l s . 
On the other hand, the predominantly sandy s o i l s are h i g h l y 
permeable to water, and are capable of s t o r i n g r a i n water i n 
the lower h o r i z o n s , w i t h the r e s u l t t h a t d u r i n g the dry p e r i o d 
the water a v a i l a b i l i t y i s r e l a t i v e l y high. Hence w i t h s i m i l a r 
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amounts of r a i n f a l l , sandy s o i l s o f f e r a g r e a t e r opportunity 
f o r a b e t t e r growth, of v e g e t a t i o n than the heavy c l a y s o i l s , 
e s p e c i a l l y f o r p e r e n n i a l s . T h i s s o i l e f f e c t i s b e s t 
e x e m p l i f i e d by the g r a s s l a n d of the Butana c l a y p l a i n and the 
woody a r e a s west of the White N i l e at s i m i l a r l a t i t u d e s . 
3. Land Use: 
The type and extent of l a n d use i s c l o s e l y r e l a t e d 
to the a v a i l a b i l i t y of water supply. I n terms of the s o i l 
moisture content the country can be d i v i d e d i n t o three zones. 
The n o r t h e r n zone i s r e p r e s e n t e d by Khartoum i n Table I . Here, 
where the rainy season i s s h o r t , r a i n f a l l never exceeds p o t e n t i a l 
e v a p o t r a n s p i r a t i o n and the s o i l i s dry. The c e n t r a l zone covers 
the Upper N i l e P r o v i n c e , the s o u t h e a s t e r n p a r t s of the B a h r e l 
Ghazal and E q u a t o r i a P r o v i n c e s , and the southern p a r t s of 
Darfur, Kordufan, Blue N i l e and K a s s a l a P r o v i n c e s . Here the 
r a i n y season v a r i e s from k to 6 months, and r a i n f a l l exceeds 
e v a p o t r a n s p i r a t i o n i n the middle of the r a i n p e r i o d ( J u l y -
September). The s o i l i s p a r t i a l l y recharged i n the l a t t e r h a l f 
of the r a i n y season, and i t s moisture storage r i s e s to a 
maximum of 65 mm. i n September; but t h i s i s l e s s than a 
q u a r t e r of the s o i l c a p a c i t y (300 mm). T h i s zone i s r e p r e s e n t e d 
by K a d u g l i . The t h i r d zone, and the s m a l l e s t i n extent, i s 
confined to the southwestern p a r t of the country, and i s 
r e p r e s e n t e d by Yambio. Because of the l e n g t h of the r a i n y 
season ( A p r i l - October), r a i n f a l l exceeds e v a p o t r a n s p i r a t i o n 
f o r s e v e r a l months. The s o i l i s f u l l y recharged by the middle 
- 1 1 -
of the r a i n y season, and r u n - o f f continues over a p e r i o d 
r a n g i n g from 1 to 4 months. 
Table 1: Water Balance Computation f o r 
R e p r e s e n t a t i v e S t a t i o n s ( i n mm) 
a. Khartoum: 
i J . I F . ! M . ! A . iM. ! J . 1 J . ! A . I s . !o. I N . iD. lYear 
P E | 70 j 82 |151 ,'177 |199 jl94 jl92 I176 180 |176 j l 4 l ! 90 |l828 
P 1 0 0 ! i ' 1 1 4 1 8 ! 64 ! 79 19 1 5 1 0 1 0 ! 181 
A ; -70 -82 H50 176 |i95 [186 ii28 j-97 -161 fi71 y.4i |-90 [-1647 
ST I 0 i 0 i 0 j 0 J 0 ! 0 1 0 I 0 J 0 ] 0 ! 0 ! 0 J 0 
A E i o 0 ! i ! 1 • k ! 8 ' 64 ! 79 ! 19 I 5 ' 0 1 0 ! 181 
D I 70 ! 82 '150 !l76 jl95 !l86 il28 I 97 ! l 6 l 1171 \iki j 90 ! 1647 
b. K a d u g l i : 
I J . I F . ! M . I A . I M . 
1 
| J . U. ( A . 
1 
Is. 
1 
'0. I N . I D Year 
P E 134 [131 |103 ]17^ + [199 J158 \lk2 ]129 [130 ]l43 ,'133 [127 fL703 
P 1 0 -j 2 | 1 | 15 j 86 |l08 |167 1157 |i4o ! 82 ! 6 l 0 ! 764 
I-134 {129 t!02 [159 a i 3 |-50 ! 2 5 ! 28 10 1-61 [127 h.27 1-939 
ST j 15 j 9 | 7 J k \ 3 1 2 | 27 j 55 | 65 ! 5 3 ! 3 5 j 23 1 298 
A E j 8 ] 8 ] 3 ! 18 i 87 |109 \lk2 |129 [130 ! 9k j 2k 1 1 2 ! 764 
D ! I 2 6 j 123! l o o j 156! 112| k9 1 0 i 0 ' 0 ! k9 !l09 ! l l 5 ! 939. 
-12-
c. Yambio : 
! J - F. M. A. M. J . J . A. I S - |0. | N . D. [Year 
PE i 1 2 1 123 140] 126 121 105 102 100 104 |108 106 |1367; 
P ! 151 29 90\ 147 177 166 177 192 I177 ',158 S 70 1 1 9 |l4l7 
A 1-106 -94 -50 21 56 61 75 92 73 | 50 !-4l -87 | 50 
ST ! 137 100 85 106 162 223 298 300 1300 1300 1261 [195 ]2467 
AE | 73 66 
I 1 0 0 
126 121 105 102 100 jlo4 |108 |109 I 85 [1199 
D ! 48 57 1 4o| 0 0 0 0 ! 0 0 ! 0 1 2 21 ! 168 
S i 0 0 ! o 21 56 61 75 92 j 73 | 50 1 0 0 ! 428 
RO j 7 3 i 2i 1 1 0 0 45 j 59 | 55 j 27 | 13 ! 2 1 3 
PE = P o t e n t i a l E v a p o r a t i o n ; P = P r e c i p i t a t i o n ; A = PE - P; 
ST = S o i l Moisture Storage; AE = A c t u a l E v a p o r a t i o n ; 
D = Water D e f i c i t ; S = Water S u r p l u s ; RO = Run-off 
Source: Lebon, op. c i t . , 1965, p.178. 
The r e l i a b i l i t y of r a i n f a l l i n the n o r t h e r n zone 
i n c r e a s e s southwards, but even i n these w e t t e s t p a r t s of the 
r e g i o n u n i r r i g a t e d crop p r o d u ction i s u s u a l l y accompanied 
by a high p r o b a b i l i t y of f a i l u r e . Hence g r a z i n g i s the 
dominant type of l a n d use i n t h i s zone, and a g r i c u l t u r a l 
p r a c t i c e s are l i m i t e d to the w e t t e r p a r t s and those l o c a l i t i e s 
where i r r i g a t i o n i s p o s s i b l e . The most i n a c c e s s i b l e r e g i o n of 
the Sahara i s found here, extending over almost o n e - f i f t h of 
the t o t a l a r e a of the country. North and e a s t of the d e l t a of 
the Wadi Hawar, th e r e are h a r d l y any oases, and none i s 
comparable w i t h the l a r g e r , permanently i n h a b i t e d oases of 
the United Arab R e p u b l i c . The only i n t e r m i t t e n t occupation 
i s found a t E l Natrun where t h e r e a r e some s a l t d e p o s i t s . 
T h i s r a i n l e s s , p l a n t l e s s d e s e r t i s c r o s s e d by a s i n g l e a n c i e n t 
caravan route (Darb e l Arba'in or Way of F o r t y ( d a y s ) ) 
p r o v i d i n g a c c e s s to D a r f u r P r o v i n c e from Aswan, but i t i s 
g r a d u a l l y c e a s i n g to be used. 
The i r r i g a t e d c u l t i v a t i o n a r e a s i n c l u d e the f l u s h -
i r r i g a t e d d e s e r t d e l t a s of the Khors Gash and Baraka i n 
e a s t e r n Sudan. I n the Gash d e l t a a r o t a t i o n of one crop 
(mostly cotton) followed by two y e a r s f a l l o w i s predominant; 
i n Baraka d e l t a , cropping, though not annual on every p i e c e of 
land, i s however permanent. I n the v a l l e y s and d e l t a s of both 
khors the f a l l o w a r e a s are grazed. The p e r e n n i a l l y i r r i g a t e d 
cropland i s confined almost who l l y to the White and the Blue 
N i l e s near Khartoum, i n c l u d i n g Abdel Magid scheme and the 
n o r t h e r n p a r t of the G e z i r a scheme, and along the main N i l e 
between Khartoum and Wadi H a i f a . Land on the a l l u v i a l 
t e r r a c e s i s r e a d i l y i r r i g a b l e by counter-weighted l e v e r 
(shaduf) or P e r s i a n water-wheel ( s a g i a ) to grow f r u i t s , 
v e g e t a b l e s , wheat and some fodder crops. The l a r g e r schemes 
s i t e d on the s l i g h t l y lower a l l u v i a l a r e a s ( b a s i n s ) , l i k e the 
Zeidab scheme, have e x t e n s i v e d i s t r i b u t i n g c a n a l s . Pump 
i r r i g a t i o n i s widespread i n the Shendi-Berber r e a c h of the 
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N i l e where a g r i c u l t u r a l schemes are s i t u a t e d on the 
a l l u v i a l t e r r a c e w e l l above the l e v e l of the h i g h e s t f l o o d . 
C u l t i v a t i o n by r a i n , which i s confined to the 
southern p a r t s of t h i s n o r t h e r n zone, i n c l u d e s embanked 
f i e l d systems i n the Semi-Desert G r a s s l a n d s or Low Woodland 
Savana a r e a s . The d i s t r i b u t i o n of t h i s type of c u l t i v a t i o n i s 
i n f l u e n c e d by the a v a i l a b i l i t y of domestic water s u p p l i e s , 
s u i t a b l e s o i l and s lope. The l a r g e s t t r a c t i s i n the G e z i r a , 
o u t s i d e the a r e a now i r r i g a t e d , and extending southwards from 
the neighbourhood of Khartoum to the southern p a r t s of the 
G e z i r a . T h i s c u l t i v a t i o n mode i s a l s o found e a s t of the Blue 
N i l e , i n the h i n t e r l a n d of Rufaa and extending northwards to 
beyond Khartoum-Kassala road. From the White N i l e to some 
d i s t a n c e west of E l Obeid and from south of the Khor Abu Habl 
to about l a t i t u d e 14° N c u l t i v a t i o n i s almost continuous. Of 
a g r e a t e r extent i s the c u l t i v a t e d a r e a extending from En 
Nahud southwestwards to the l a t i t u d e of Muglad and Abu 
Matariq and westwards through Gubeish and Taweisha i n the 
south and Wad Banda and Umm Kedada i n the n o r t h . Smaller 
patches are found along the s e a s o n a l watercourses r a d i a t i n g 
from the few i s o l a t e d h i l l s , and these are used f o r the 
production of m i l l e t s . 
G razing, extending from the d e s e r t to the southern 
e x t r e m i t y of t h i s zone, i s the predominant type of l a n d use. 
The savana, w i t h i t s short to medium g r a s s e s and s c a t t e r e d 
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s m a l l t r e e s , p r o v i d e s most of the g r a z i n g l a n d f o r both camel -
and c a t t l e - owning t r i b e s l i v i n g i n the c e n t r a l and n o r t h -
c e n t r a l p a r t s of the country. The other g r a z i n g grounds are 
provided by northwestern D a r f u r P r o v i n c e where " g i z u " ( g r a s s e s 
w i t h high moisture content and p a l a t a b l e to camels) grows i n 
the rainy season, the semi-desert scrub and the semi-desert 
g r a s s l a n d s of the Butana and n o r t h e r n Kordufan. The most 
n o r t h e r n p a s t o r a l a r e a s a r e occupied s o l e l y by the camel-owning 
t r i b e s and sheep, c a t t l e and goats are r e s t r i c t e d to the 
w e t t e r southern p a r t s , though goats are found f u r t h e r north. 
Owing to the u n r e l i a b i l i t y of r a i n f a l l and the s c a r c i t y of 
p a l a t a b l e p l a n t s i n t h i s zone, the surroundings of the l a r g e r 
s e t t l e m e n t s and the permanent water supply p o i n t s and the 
v a l l e y s of the p e r e n n i a l and s e a s o n a l streams are h e a v i l y 
grazed. 
I n the second zone ( c e n t r a l and s o u t h - c e n t r a l Sudan), 
where r a i n f a l l i s p l e n t i f u l , crop p r o d u c t i o n i s q u i t e e x t e n s i v e . 
On the high a r e a s of the Nuba Mountains and the J e b e l Mara, 
t e r r a c e d c u l t i v a t i o n p r a c t i c e s are common. These m a s s i f s , 
e s p e c i a l l y the J e b e l Mara, r e t a i n water a f t e r the summer 
r a i n f a l l and l i b e r a t e i t s l o w l y throughout the dry season i n a 
number of s p r i n g s . T h i s r e l a t i v e l y copious water supply has 
a t t r a c t e d more people who have t e r r a c e d even the steep s l o p e s . 
They grow food and some cash crops and own a few c a t t l e , some 
p i g s , goats and sheep. Commercial a g r i c u l t u r e has been 
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introduced i n the p l a i n s of the Nuba Mountains and, more 
r e c e n t l y , i n the b a s i n a t Suni i n the J e b e l Mara. The only 
other i r r i g a t e d a g r i c u l t u r a l schemes are the southern 
h a l f of the G e z i r a scheme, the Managil E x t e n s i o n , the 
numerous pump schemes on the White and Blue Niles and the 
Kenana scheme to be e s t a b l i s h e d on the c l a y p l a i n near E l 
R o s e i r e s . To the no r t h a r e e x t e n s i v e a r e a s put under " h a r i g " ^ 
c u l t i v a t i o n and mechanized farming i n the Gedaref a r e a . 
I n the southern c l a y p l a i n r a i n f a l l i s frequent 
and heavy and the ground s u r f a c e i s so l e v e l t h a t adequate 
drainage cannot take p l a c e . T h i s i s aggravated by the f l o o d s 
of not only the N i l e and i t s t r i b u t a r y the Sobat but a l s o 
streams coming i n t o t h i s p l a i n from the Ir o n s t o n e p l a t e a u , 
both e a s t and west of the Bahr e l J e b e l , i n c l u d i n g the L o l , 
Ibba, Y e i , Na'am and Sueh, as w e l l as r i v e r s descending from 
the E t h i o p i a n h i g h l a n d s , l i k e the Yabus. So most of the a r e a 
i s a marsh d u r i n g the l a t t e r h a l f of the r a i n y season. When 
they dry up du r i n g the dry season, t h e i r predominant g r a s s e s 
are i n i t i a l l y p a l a t a b l e to c a t t l e . The only permanent swamps 
are near the confluence of the Bahr e l Ghazal and the Bahr e l 
J e b e l , and the Machar marshes n o r t h of the Sobat r i v e r . The 
r e l a t i v e l y h igh a r e a s i n t h i s marshy r e g i o n provide the 
^ ^ " H a r i g " i s the A r a b i c word f o r f i j ? e or c o n f l a g r a t i o n , and 
i s a p p l i e d to a type of c u l t i v a t i o n based on the f i r i n g 
of the o l d stand of g r a s s e s before c u l t i v a t i o n i s s t a r t e d . 
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s e t t l e m e n t s i t e s of* the N i l o t i c t r i b e s and t h e i r c a t t l e 
d u r i n g the r a i n y season. 
There a r e some p o t e n t i a l g r a z i n g a r e a s which are 
not grazed f o r a v a r i e t y of r e a s o n s . I n the Low Woodland 
Savana of c e n t r a l Sudan, t h i s occurs only i n the f a r west 
and extreme e a s t , i . e . h i l l y i n a c c e s s i b l e p a r t s of D a r f u r 
P r o v i n c e , f o r e s t r e s e r v e s of the Blue N i l e and K a s s a l a 
P r o v i n c e s and i n game r e s e r v e s near the E t h i o p i a n border. 
F u r t h e r t r a c t s occur i n the southeast i n a r e a s remote from 
the u s u a l r o u t e s of migratory p a s t o r a l t r i b e s . Another 
ungrazed zone l i e s i n the t r a n s i t i o n from Low to High 
Woodland Savana, n e g l e c t e d because of i t s i n f e s t a t i o n by the 
t s e t s e f l y . A p a r t of the s e a s o n a l l y wet g r a s s l a n d s of the 
southern c l a y p l a i n i s not grazed; t h i s i s because t h i s a r e a 
i s f a r from p e r e n n i a l streams near which the c a t t l e - o w n i n g 
N i l o t i c t r i b e s must e s t a b l i s h t h e i r s e t t l e m e n t s d u r i n g the 
r a i n y season. I t i s a l s o remote from the southern uplands 
from which streams r a d i a t e , p r o v i d i n g dry season water and 
pasturage f o r the Toposa. I t corresponds w i t h an u n i n h a b i t e d 
a r e a l y i n g on both s i d e s of the s t r a i g h t p a r t of the 
boundary between the Upper N i l e and E q u a t o r i a P r o v i n c e s . 
The wooded a r e a s i n c l u d e the I r o n s t o n e p l a t e a u 
which bears deciduous high woodland savana w i t h i n the domain 
of the t s e t s e f l y and i s , t h e r e f o r e , n e i t h e r grazed nor 
occupied f o r s h i f t i n g c u l t i v a t i o n , and the v e r y l i m i t e d 
h i g h p a r t s of the mountain a r e a s , e s p e c i a l l y the Imatong 
-18-
Mountains. Northwards i n e x t e n s i v e woodlands are found i n the 
savana a r e a s of western and southwestern D a r f u r , southern 
Kordufan and Upper N i l e P r o v i n c e s . The ungrazed woodlands a l s o 
i n c l u d e those which have been d e c l a r e d as f o r e s t or game 
r e s e r v e s . The former comprises the remnants of the A c a c i a 
n i l o t i c a g a l l e r y f o r e s t s of the Blue N i l e v a l l e y , the evergreen 
t r o p i c a l r a i n f o r e s t s which are c l o s e to the f r o n t i e r s w i t h 
Uganda and the Congo R e p u b l i c , and the other f o r e s t r e s e r v e s 
s c a t t e r e d a l l over the country. Of the l a t t e r the l a r g e s t are 
the Dinder Game Re s e r v e s f l a n k i n g the E t h i o p i a n f r o n t i e r between 
G a l l a b a t and the Blue N i l e . Semi-deciduous h i g h woodland 
savana, w i t h some c l o s e d f o r e s t s , i s u s u a l l y found where the 
annual r a i n f a l l f i g u r e s approach 1,500 mm. T h i s i n c l u d e s 
s p e c i e s which are only p a r t l y deciduous, and which f l o u r i s h i n 
the g a l l e r y f o r e s t s of moist v a l l e y bottoms and other l i m i t e d 
p l a c e s to form t h i c k e t s or s m a l l f o r e s t s w i t h c l o s e d canopies. 
T h i s i s found i n western E q u a t o r i a and south western Bahr e l 
Ghazal, i n the absence of s h i f t i n g c u l t i v a t i o n . 
The a d a p t a t i o n of the World Land Use I n v e n t o r y 
c l a s s i f i c a t i o n to the Sudan was d r a f t e d and the f i r s t 
c l a s s i f i c a t i o n of land use was completed i n 1957. A r e c e n t , 
more comprehensive and d e t a i l e d c l a s s i f i c a t i o n , again based 
on the World Land Use Inven t o r y , was completed i n 1961. 
Table I I shows t h a t the t o t a l woodland a r e a i s l e s s than 10$ 
of the t o t a l a r e a of the country; the t o t a l a r e a of a l l f o r e s t 
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r e s e r v e s i s l e s s than 0.5$ of the Sudan's a r e a . T h i s means 
t h a t l e s s than 5$ of the woodland of the country has been 
converted i n t o f o r e s t r e s e r v e s , and almost a l l of the r e s t i s 
s u b j e c t to misuse and d e p l e t i o n . 
Table I I ; The 196l Land Use C l a s s i f i c a t i o n 
Types of Land Use Area i n 1000 feddans 
Area 
(1) $> to a r e a 
total 
1 Settlements (Towns). ! 34. 524 0 .00006 
4a P e r e n n i a l l y I r r i g a t e d 
Cropland. 
1,432. 647 1 0. 24 * 
4a-6a I n t e r m i t t e n t l y C u l t i v a t e d 
F l u s h - I r r i g a t e d Cropland, 
w i t h Grazing. | 854. 064 1 ° ' 14 
0. 38 
4b-6 a 
( 7 c ) 
Land R o t a t i o n ( U n d i f f e r -
e n t i a t e d L o c a l T y p e s ) , w i t h 
Grazing, i n Low Savana or 
¥ 0 0 dland S avana. ! 7,624. 200 1 1- 27 
4 b i -
6 a ( 7 c ) 
Land R o t a t i o n (Embanked 
F i e l d , 4b ) , and Small 
Areas of F l u s h I r r i g a t i o n 
(4b ) , w i t h Grazing, i n 
Semi-Desert or Low Savana. 1 4,335. 068 
! °-
72 
6 a ( 7 c ) 
Land R o t a t i o n ( N o r t h e r n C l a y 
P l a i n , i n c l u d i n g G r a s s - F i r i n g 
w i t h Grazing, i n Low Savana. ! 8,897. 320 ! 1. 48 
4 b i i i " 
6 a ( 7 c ) Land R o t a t i o n (Sand Zone Typ e s ) , w i t h G r a z i n g i n Low 
Savana. [35,682. 380 I 5. 95 
4 b i v -
6a(7b) 
Land R o t a t i o n (Nuba 
Mountains T e r r a c e d Type), 
w i t h G r a z i n g i n Woodland 
Savana. ! 811. 206 ! 0. 14 
One feddan = 1.O38 a c r e s or 4200 square metres. 
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Types of Land Use Area 
Area i n • 
000 f e d d a n s v " ' a r e a 
\dL 
. \ / *-x -r-> e-± f-t 
I V 4b" 
6a(7b) 
4b v -
6a(7b) 
4 ( a ) b v i -
6a(7"b) 
4 b v i i -
6a(7b, 
7c,7) 
4 b v i i i -
6a(7b) 
6a(7b) 
6 a ( 7 c ) 
6a(g) 
6a(8') 
6 a ( 8 " ) 
6a(9) 
Land R o t a t i o n (Nuba Pediments 
and c l a y P l a i n s ) , w i t h 
G r a z i n g i n Woodland Savana. 
Land R o t a t i o n ( j e b e l Mara 
T e r r a c e d Type),with Grazing, 
i n Montane Woodland Savana. 
Land R o t a t i o n (Wadi Azum Type 
w i t h Grazing, i n Woodland 
Savana. 
Land R o t a t i o n ( N i l o t i c Type), 
w i t h Grazing, i n Woodland 
Savana or "High" Land of 
Southern C l a y P l a i n . 
Land R o t a t i o n ( T e r r a c e d 
Upland and Piedmont Types of 
E q u a t o r i a ) , w i t h Grazing, i n 
Woodland Savana. 
Used Unimproved Grazing, i n 
Woodland Savana. 
Used Unimproved Grazing, i n 
Low Savana. 
Used Unimproved Grazing, 
i n Serai-Desert G r a s s l a n d s . 
Used Unimproved G r a z i n g 
of S e a s o n a l l y Wet 
G r a s s l a n d s . 
Used Unimproved G r a z i n g of 
P e r e n n i a l l y Moist R i v e r a i n 
G r a s s l a n d of Southern C l a y 
P l a i n . 
Used Sparse Semi-Desert 
Grazing, a l t e r n a t i n g w i t h 
D e s e r t . 
8,644.93^ 
792.158 
) . 
1,899-085 
16,144.846 
589.059 
11,671.900 
133,810.771 
129 ,473.684 
[36 ,074. 292 
6,789.659 
pi.426.828 
1.44 
0.13 
0. 32 
2. 70 
0.10 
1.95 
22. 32 
4.92 
6.02 
26 
V51.59 
1.13 
15.25 
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Types of Land Use Area 
| Area i n 
i 000 feddajis ( 1 ) r £ ^ x 1 a r e a 
to ta.l 
6b(7b) Unused Unimproved G r a z i n g 
i n Woodland Savana. ,' 1,213.357 j 0.20 
6b(7c) Unused Unimproved G r a z i n g 
i n Low Savana.. ' l 3 , 8 2 2 . l 8 l 1 2. 31 
6b(8) Unused Unimproved G r a z i n g 
i n S e a s o n a l l y Wet 
G r a s s l a n d of Southern 
C l a y P l a i n . 
1, 
1 8,478.026 ! 1. 41 
3.92 
7a-e Evergreen T r o p i c a l R a i n 
F o r e s t . ! 918.827 1 0.15 
7a-e 
(m) 
Montane Evergreen 
T r o p i c a l R a i n F o r e s t . 
! 273.815 i 0.05 
7a-e/4d Semi-Deciduous High 
Woodland Savana, w i t h 
some Closed F o r e s t s . 
!ik,283.380 1 2.38 , 9.61 
7b-d Deciduous High Woodland 
S avana. 111,443.562 1 1.91 
7 f ( i ) T r o p i c a l R a i n F o r e s t or High Woodland Savana, 
w i t h S h i f t i n g 
C u l t i v a t i o n . !31,166.575 [5-12 
8 Permanent Swamps. j 6,348.460 1 1.06 
9 Unproductive D e s e r t . 113,945.136 19.01: 
w Water Area or P r i n c i p a l 
P e r e n n i a l R i v e r s . ! 615.488 j 0.10 
TOTAL 599,497.432 
1 
[ 99 .92006; 
Source: Lebon, op. c i t . , 1965,pp 74-5-
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k. P o p u l a t i o n : 
For the Sudan as a whole, the t o t a l p o p u l a t i o n i s 
11,321,201 ( l 9 6 l ) ; i t i s not evenly d i s t r i b u t e d over the 
country s i n c e the t h r e e p r o v i n c e s Blue N i l e , Kordufan and 
Darfur c o n t a i n about 50$ of t h i s f i g u r e ( T a b l e I I I ) . I n 
the Blue N i l e P r o v i n c e the southern p a r t s (south of Sennar-
K o s t i r a i l w a y l i n e ) and the n o r t h e r n p a r t s (between Messeid 
and Khartoum) are v e r y t h i n l y populated. I n Kordufan 
and Darfur P r o v i n c e s , the a r e a s w i t h the h i g h e s t d e n s i t y 
of p o p u l a t i o n are those w i t h i n easy r e a c h of permanent 
underground or s u r f a c e water supply. 
There i s a g r e a t range of p o p u l a t i o n d e n s i t y 
( F i g . 5 ) . The emptiness of some l o c a l i t i e s i s a t t r i b u t a b l e to 
a number of causes, e.g. the h i g h e r p a r t s of the Imatong 
Mountains, above 2,000 metres, are u n i n h a b i t e d , though t h e i r 
s o i l s have shown themselves to be q u i t e f e r t i l e near the 
gardens a t G i l o and t h i s may be due to the f a c t t h a t most 
of these a r e a s have been converted i n t o f o r e s t r e s e r v e s or 
e l s e because the c l i m a t e i s too wet and c o l d f o r the 
i n h a b i t a n t s of the surroundings. Areas l i k e southern G e z i r a 
and the p l a i n s between the White N i l e and the Nuba Mountains 
owe t h e i r emptiness to the l a c k of permanent s u p p l i e s of 
d r i n k i n g water. The e x c a v a t i o n of a r t i f i c i a l tanks ( h a f a y i r ) 
to hold water throughout the y e a r i s encouraging new 
s e t t l e m e n t s i n the former u n i n h a b i t e d a r e a s . 
F i g . 5- - 22' 
I I I 
S U D A N : RURAL POPULATION 
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c i 
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(A Ptr So. ffm 
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>0O 0 100 200 SOO Kllem»tr»M 
F i g . 5: Redrawn w i t h amendments from Barbour, 
op. c i t . , 1 9 6 I , p.98. 
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Lack of p u b l i c s e c u r i t y has always been r e s p o n s i b l e 
f o r the low p o p u l a t i o n d e n s i t y along the upper reaches of the 
Blue N i l e and the Atbara r i v e r , though water i s a v a i l a b l e 
throughout the y e a r i n the former and f o r a number of months 
i n the l a t t e r , and the s o i l s are q u i t e p r o d u c t i v e . Even 
today a l a r g e number of game poachers and robbers 
o c c a s i o n a l l y c r o s s i n t o the Sudan to k i l l some animals and 
s t e a l g r a i n s and make t h e i r way back i n t o E t h i o p i a . S l e e p i n g 
s i c k n e s s has g r e a t l y a f f e c t e d the d i s t r i b u t i o n of p o p u l a t i o n 
i n the southern p a r t s of the country; the i n h a b i t a n t s of 
most p a r t s of e a s t e r n E q u a t o r i a P r o v i n c e avoid the breeding 
s i t e s of G l o s s i n a p a l p a l i s along the streams. The no r t h e r n 
p a r t s of the Bahr e l Ghazal P r o v i n c e are v i s i t e d i n w i n t e r 
by nomads and herdsmen from Kordufan and Darfur P r o v i n c e s , 
but are soon d e s e r t e d when G l o s s i n a m a r s i t a n s appear a t 
the beginning of the r a i n y season. 
The most e x t e n s i v e u n i n h a b i t e d r e g i o n i s the d e s e r t 
which i s v i s i t e d d u r i n g the r a i n y season only by nomads from 
c e n t r a l Kordufan and Da r f u r P r o v i n c e s to graze the " g i z u " of 
nor t h e r n D a r f u r and the other shrubs and herbs which grow 
along the v a l l e y s of the w a t e r c o u r s e s . The northwestern p a r t 
of the country i s permanently u n i n h a b i t e d . 
J.D. Lewis, The T s e t s e F l y Problem i n the Anglo -
Eg y p t i a n Sudan, S.N, and Records, 30 ( 1 9 ^ 9 ) . 
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I n c o n t r a s t w i t h these a r e a s t h e r e a r e patches of 
e x c e p t i o n a l l y high p o p u l a t i o n d e n s i t i e s r e l a t e d to a 
complex of geographical factors. The d e n s i t y of the Dinka 
p o p u l a t i o n near Aweil - almost 100 persons per square 
k i l o m e t r e ^ ^ ^ - i s v e r y high f o r the a r e a because f o r much 
of the y e a r the c a t t l e of the Dinka are a b l e to graze on the 
f l o o d p l a i n s of the l o c a l r i v e r s away from the v i l l a g e s ; but 
d u r i n g the r a i n y p e r i o d they a r e d r i v e n to the l i m i t e d 
r e l a t i v e l y h i g h e r a r e a s near the summer c u l t i v a t i o n s , and 
t h e r e t h e i r manure i s used to f e r t i l i z e the s o i l which i s 
i n t e n s i v e l y cropped to support a l a r g e number of people. 
I n the Northern P r o v i n c e i n g e n e r a l , and the Merowe - Dongola 
r e a c h of the N i l e i n p a r t i c u l a r , the people a r e e s s e n t i a l l y 
dependent on the crops t h a t can be grown on the a l l u v i a l 
lands of the N i l e . Owing to the high p r o d u c t i v i t y of the 
s o i l , the l a n d can support about 200 persons per square 
k i l o m e t r e , and when the f i g u r e r i s e s above t h i s , the people 
u s u a l l y emigrate toEgypt and the Three Khartoum Towns to 
earn a l i v i n g f o r t h e i r f a m i l i e s whom they l e a v e behind. 
Thus the f i g u r e s of the p o p u l a t i o n of the p r o v i n c e are 
s w o l l e n by a l a r g e number of i n h a b i t a n t s supported by 
r e m i t t a n c e s from o u t s i d e the p r o v i n c e and whose food supply 
i s drawn from another p a r t of the Sudan or even from beyond 
the boundaries of the country. I n some p a r t s of the Nuba 
Mountains, the high d e n s i t y of p o p u l a t i o n i s accounted f o r 
by the r e l u c t a n c e of the people to a b o l i s h t h e i r 
(iO'K.-M." Barbour,' The R e p u b l i c of the Sudan, U n i v e r s i t y of 
London P r e s s L t d . , .1961,. .p. 98. 
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t r a d i t i o n a l way of l i f e and seek p a i d employment. 
As f o r u r b a n i z a t i o n , the t o t a l urban p o p u l a t i o n i 
s l i g h t l y l e s s than 9$ of the t o t a l p o p u l a t i o n of the 
country. I t i s only n a t u r a l t h a t Khartoum P r o v i n c e shows 
a f a r h i g h e r percentage of urban p o p u l a t i o n than the r e s t 
of the country, and the southern p r o v i n c e s show the lowest 
f i g u r e s ( T a b l e I I I ) . The d e n s i t y of p o p u l a t i o n i n urban 
a r e a s i s q u i t e high ( F i g . 6 ) . The f i g u r e f o r the whole 
of Omdurman M u n i c i p a l i t y , f o r i n s t a n c e , i s over 3,300 
persons to the square k i l o m e t r e (over 8,300 persons per 
square m i l e ) ; t h i s i n c l u d e s some p e r i p h e r a l a r e a s which 
have not y e t been b u i l t up and c o n s i d e r a b l e open squares 
and p u b l i c gardens w i t h i n the town i t s e l f as w e l l as some 
c u l t i v a t e d l a n d along the main N i l e and the White N i l e ; t h i 
i n d i c a t e s t h a t i n the most d e n s e l y i n h a b i t e d p a r t s of the 
c i t y the a c t u a l p o p u l a t i o n must be g r e a t l y h i g h e r than 
the average f i g u r e . 
F i g . 6. - 25' 
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F i g . 6: Redrawn w i t h amendments from Barbour, 
op. cit.1961 , p.104 . 
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Table I I I : P o p u l a t i o n by P r o v i n c e 
P r o v i n c e ] P o p u l a t i o n 
i 000 
$ to T o t a l 
P o p u l a t i o n 
i $ of Urban 
i P o p u l a t i o n 
Bahr e l Ghazal ! 1,093-9 9-7 J 0.14 
Blue N i l e i 2,285.1 20. 2 ! 1.42 
D a r f u r | 1,467.0 12.9 ! 0.33 
E q u a t o r i a ! 997-9 8.8 ! 0.14 
K a s s a l a | 1,038.7 9.2 ! 1.22 
Khartoum J 557.5 h.9 ! 4.16 
Kordufan ! 1,945.1 17.2 | 0.42 
Northern ! 95^.7 8.5 ! 0.88 
Upper N i l e | 981.3 8.7 ! 0.11 
SUDAN !11,321.2 100.1 | 8.82 
The p o p u l a t i o n of the Sudan i s i n c r e a s i n g at a v e r y 
high r a t e . The country as a whole has a crude b i r t h r a t e of 
52 per thousand, which i s e x c e p t i o n a l l y high by world 
standards. T h i s i s not evenly d i s t r i b u t e d because i t i s 
e s s e n t i a l l y the t r i b e s of the southern p r o v i n c e s and the Nuba 
Mountains t h a t have the h i g h e s t f i g u r e s , whereas the 
remaining p a r t s of the country a r e l e s s f e r t i l e , though s t i l l 
h i g h by world standards. The crude death r a t e f o r the 
country i s 23 per thousand; ag a i n i t i s not evenly d i s t r i b u t e d 
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and again the southern p r o v i n c e s show the highest f i g u r e s 
(Table I V ) . The net r a t e of i n c r e a s e i s 29 per thousand f o r 
the whole country, and i t i s h i g h e s t f o r the southern two 
p r o v i n c e s , the Bahr e l Ghazal and Upper N i l e , which are the 
only p r o v i n c e s showing f i g u r e s h i g h e r than the n a t i o n a l r a t e 
of i n c r e a s e ( F i g . 7 ) . 
Table IV: P o p u l a t i o n Trends by P r o v i n c e 
P r o v i n c e jCrude B i r t h Rate [Crude Death Rate iNet Rate 
i i iof Increase 
! $ ! $ ! * 
Bahr e l Ghazal j 8.4 I 3-0 5.4 
Blue N i l e i 4.6 ! 1.8 ! 2.8 
Darfur j 4.1 J 1.7 I 2.4 
E q u a t o r i a J 5.4 ! 3.1 } 2.3 
K a s s a l a i 4.2 ! 2.1 J 2.1 
Khartoum I 4.1 ! 1.8 ! 2.3 
Kordufan j 4.9 j 2.0 | 2.9 
Northern [ 4.3 ! i - 5 | 2.8 
Upper N i l e i 6.8 j 3.6 ! 3.2 
SUDAN | 5.2 | 2.3 | 2.9 
The g r e a t e r b u l k of the country's n a t u r a l f o r e s t s 
i s confined to the southern p a r t s of the country, i .e. i n the 
F i g . 7. - 27 
Net Rate of Population increase (V.) 
T T T T 
1 2 3 4 
Bahr el Ghazal Province 
********************************** 
i 
Upper Nile Province 
Kordufan Province 
Blue Nile Province 
Northern Province 
rssssssssssssssssssssssssss/ 
Darfur Province 
Khartoum Province 
Equator! a Province 
:z;zzzzzzzzzmz 
K ass ala Province 
Provincial rate of increase 
National rate of increase 
F i g . 7: Compiled from data of Table IV. 
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l e s s d e n s e l y populated a r e a s and f a r from the g r e a t e r 
consuming c e n t r e s of the n o r t h . To meet the requirements 
of the populous north, wood should e i t h e r be t r a n s p o r t e d from 
the south, over about 800 m i l e s or more, or e l s e be grown 
l o c a l l y i n adequate p l a n t a t i o n s near the consumption c e n t r e s . 
Out of the 2.5 m i l l i o n feddans of the f o r e s t r e s e r v e e s t a t e 
( n a t u r a l and p l a n t e d ) , over 50$ i s l o c a t e d w i t h i n the 
southern three p r o v i n c e s (Table V ) , away from the major 
consumption c e n t r e s . On one hand, Bahr e l Ghazal p r o v i n c e has 
about 28$ of the t o t a l f o r e s t r e s e r v e e s t a t e and only about 
10$ of the t o t a l p o p u l a t i o n , and on the other hand, the 
Northern P r o v i n c e has l e s s than 0.2$ of the t o t a l f o r e s t 
r e s e r v e e s t a t e though i t has 8.5$ of the t o t a l p o p u l a t i o n of 
the country. Between these two extremes, the supply of 
f o r e s t produce ( f o r e s t r e s e r v e s ) and the demand f o r i t 
( p o p u l a t i o n ) v a r i e s from one p r o v i n c e to another. 
F i g . 8. - 28' 
Population and Forest Reserves 
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F i g . 8: Compiled from data of T a b l e s I I I and V. 
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Table V: T o t a l F o r e s t Reserve by P r o v i n c e 
(on 30.6.63) 
Pr o v i n c e | F o r e s t Reserve i n 
1 Feddans 
,j $ of F o r e s t 
1 Reserve 
Bahr e l Ghazal j 716,933 i 27.80 
Blue N i l e j 250,806 j 9.70 
Da r f u r J 23.883 ! 0.93 
E q u a t o r i a 1 533,395 ! 20.70 
K a s s a l a ! 448,625 ' i y . 4 0 
Khartoum | 12,698 J 0.49 
Kordufan J 441,699 | 17.20 
Northern | 3,676 ! 0.14 
Upper N i l e 1 142,696 1 5.60 
SUDAN ! 2,57^,411 ! 99.96 
Source: F o r e s t s Department, 
J u l y 1962 to 
Report f o r 
June 1963, 
the P e r i o d 
Khartoum, p.46. 
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Chapter I I 
C l a s s i f i c a t i o n of V e g e t a t i o n and F o r e s t 
I n f l u e n c e s 
A. N a t u r a l V e g e t a t i o n 
1. C l a s s i f i c a t i o n of the V e g e t a t i o n : 
The c l a s s i f i c a t i o n used here i s based on the work 
produced j o i n t l y by M.N. H a r r i s o n , former P a s t u r e R e s e a r c h 
O f f i c e r , M i n i s t r y of Animal Production, Sudan, and J.K. 
Jackson, former S i l v i c u l t u r i s t , F o r e s t s Department, 
Sudan. Both authors had t r a v e l l e d over p r a c t i c a l l y the 
e n t i r e country and had been f a m i l i a r w i t h p l a n t a s s o c i a t i o n s . 
The r e l a t i v e l y weak p o i n t s of the one are the s t r o n g p o i n t s 
of the other, one being more f a m i l i a r w i t h , and c o n c e n t r a t i n g 
on, g r a z i n g a r e a s , and the other d e d i c a t e d to are a s where 
f o r e s t r y i s important; t h i s j o i n t e f f o r t tends to be a 
more thorough account. The other p u b l i s h e d c l a s s i f i c a t i o n s 
of the v e g e t a t i o n of the Sudan (Appendix I I ) a re e i t h e r out-
dated (Shantz and Marbut), g e n e r a l ( L e w i s ) , so d e t a i l e d 
(Lebon), d e a l w i t h only one p a r t of the country (Southern 
Development I n v e s t i g a t i o n Team) or produced p r i m a r i l y to show 
data other than v e g e t a t i o n (Ferguson), t h a t they a r e not 
s u i t e d to the p r e s e n t study. 
The major v e g e t a t i o n zones a r e determined by 
c l i m a t i c f a c t o r s (Appendix l ) w h i l e the d i s t r i b u t i o n of 
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f o r e s t p l a n t s a n d t h e i r v a r y i n g t y p e s w i t h i n a c e r t a i n 
c l i m a t i c z o n e i s a f f e c t e d b y e d a p h i c f a c t o r s . A m o d i f i c a t i o n 
h a s b e e n made h e r e t o i g n o r e t h e w i d e r a n g e o f b o t a n i c a l 
d e t a i l s a n d t o b r i n g o u t t h e r e l a t i o n s h i p s o f v e g e t a t i o n 
t y p e s , e s p e c i a l l y w o o d l a n d , w i t h c l i m a t e , s o i l s a n d o t h e r 
t y p e s o f l a n d u s e ( T a b l e V l ) . 
T a b l e V I I : Summary o f t h e C l a s s i f i c a t i o n o f 
V e g e t a t i o n 
M a i n D i v i s i o n s S u b - D i v i s i o n s 
A p p . A r e a i n 
Feddans 000 
Sub-
DLvisions 
M a i n 
D i v i s i o n s 
I . D e s e r t 
I I . S e m i - D e s e r t 
III.¥oodland 
Savana 
( a ) A c a c i a t o r t i l i s - M a e r u a 
c r a s s i f o l i a D e s e r t S c r u b 
( b ) B u t a n a S e m i - D e s e r t 
G r a s s l a n d . 
( c ) S e m i - D e s e r t G r a s s l a n d 
o n Sand. 
( d ) A c a c i a m e l l i f e r a -
C ommiphora D e s e r t S c r u b . 
( e ) S e m i - D e s e r t S c r u b o f 
S o u t h e r n Red Sea H i l l s . 
T o t a l S e m i - D e s e r t 
A.Low W o o d l a n d Savana 
1. On C l a y S o i l s 
( a ) A c a c i a m e l l i f e r a 
T h o r n l a n d 
( i ) 0 n D a r k C r a c k i n g C l a y s 
a l t e r n a t i n g w i t h 
G r a s s A r e a s . 
170,660 
43,884 
24,380 
20,113.5 
20,113.5 
7,31^ 
115,805 
22,551.5 
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M a i n D i v i s i o n s ] S u b - D i v i s i o n s ] 
A p p . A r e a i n 
Fedda n s 000 
Sub- M a i n 
D i v i s i o n s jOLvi s i o n s 
i ( i i ) On H i l l S o i l s f o r m e d i 
i i n S i t u . i 12,190 | 
] ( b ) A c a c i a s e y a l - B a l a n i t e s j 
i S avana a l t e r n a t i n g w i t h i 
J G r a s s A r e a s . j 28,037 ! 
i ( c ) A n g e i s s u s - C o m b r e t u r n i 
J W o o d l a n d Savana 11,580.5' 
i2.0n S t a b i l i z e d Sand Dunes i 
1 a n d A r c h a e a n O u t c r o p s 
i ( a ) G u m A r a b i c S c r u b B e l t . i 15,237.5| 
] ( b ) L o w W o o d l a n d Savana o f 
i S o u t h w e s t e r n K o r d u f a n a n d 
j S o u t h e a s t e r n D a r f u r . 20,113.5! 
i ( c ) T e r m i n a l i a - S c l e r o c a r y a i 
| W o o d l a n d Savana. 15,237.5! 
i3. S p e c i a l A r e a s ! 
[ ( a ) T o p o s a A r e a T y p e . 8,533 | 
! ( b ) H i l l C a t e n a T y p e . 16,456.5! 
[ ( c ) B a q q a r a C a t e n a T y p e . 4,266. 5j 
i ( d ) R a q a b a C a t e n a T y p e . 7,923.51 
i T o t a l Low W o o d l a n d Savana 162,127 ! 
{B. H i g h W o o d l a n d Savana i 
| ( a ) D e c i d u o u s H i g h W o o d l a n d 
i Savana 73,140 j 
| ( b ) M o d i f i e d T r o p i c a l R a i n 
1 F o r e s t 8,533 j 
J T o t a l H i g h W o o d l a n d Savana 81,673 ! 
i T o t a l W o o d l a n d Savana 12^3,800 
I V . S e a s o n a l andi 
P e r m a n e n t i 
Swamps Region] ! 57,902.. 
V. M o u n t a i n Veg-t 
e t a t i o n Zone, 
! 1,523.7 
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2. D e s c r i p t i o n o f t h e V e g e t a t i o n Z o n e s : 
I . D e s e r t : The m o s t i m p o r t a n t o f t h e h e r b s a n d g r a s s e s o f t h e 
a l m o s t s o i l l e s s a n d r a i n l e s s d e s e r t i s t h e v a l u a b l e c a m e l -
p a s t u r e " g i z u " w h i c h i s c o n f i n e d t o n o r t h e r n D a r f u r . I t 
m a r k s t h e t a r g e t f o r t h e n o r t h w a r d m i g r a t i o n o f some c a m e l -
o w n i n g t r i b e s , w h i c h c o v e r o v e r 500 m i l e s o f d i s t a n c e t o 
b r o w s e a n d t h r i v e d u r i n g t h e c o o l , d r y s e a s o n . Some e i g h t 
p r i n c i p a l s p e c i e s o f " g i z u " , w h i c h w e r e d e s c r i b e d b y Newbold,^"'' 
a r e I n d i g o f e r a b r a c h t e o l a t a , I n d i g o f e r a a r e n a r i a , C r o t a l a r i a 
t h e b a i c a , T r i b u l u s a l a t u s , F a g o n i a c r e t i c a , N e u r a d a p r o c u m b e n s , 
T r i r a p h i s p u m i l i o a n d A r i s t i d a p a p p o s a . 
I I . S e m i - D e s e r t : T h i s z o ne s t r e t c h e s f r o m a b o u t t h e 75 nun. 
i s o h y e t w e t V a r d s t o a l i n e s o u t h o f w h i c h t h e g r o w t h o f a n n u a l 
g r a s s e s i s s u c h as t o r e n d e r a n n u a l g r a s s f i r e s a p r o b a b i l i t y ; 
t h i s l i n e r u n s a l o n g t h e 250 mm. i s o h y e t o n s a n d s a n d t h e 
350 mm. i s o h y e t o n c l a y s a n d h e a v y l o a m s . The b u l k o f t h e 
r a i n , w h i c h comes i n t h e f o r m o f l o c a l s c a t t e r e d l i g h t s h o w e r s , 
v e r y r a r e l y f a l l s o u t s i d e t h e two m o n t h s o f J u l y a n d A u g u s t . 
The c o a s t a l a r e a o f t h e Red Sea h a s a w i n t e r r a i n f a l l r e g i m e 
w i t h m o s t o f t h e r a i n s b e t w e e n November a n d J a n u a r y a n d i s a 
p a r t o f t h i s v e g e t a t i o n z o n e . The v e g e t a t i o n i s composed 
m a i n l y o f a m i x t u r e o f g r a s s e s a n d h e r b s . U s u a l l y t w o - m e t r e s 
~^*"^ D. N e w b o l d , A D e s e r t O d y s s e y o f a T h o u s a n d M i l e s , S.N. 
and R e c o r d s 7(1924), pp.43-92. 
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h i g h , s c a t t e r e d woody p l a n t s a r e i n t e r s p e r s e d w i t h b a r e a r e a s . 
The p r o p o r t i o n s o f t h e a n n u a l a n d p e r i e n n i a l g r a s s e s a r e a l m o s t 
e q u a l o n s a n d s a n d l o a m s , b u t o n d a r k c r a c k i n g c l a y s t h e 
p e r e n n i a l g r a s s e s a r e v i r t u a l l y a b s e n t . A l t h o u g h t h i s z o n e 
l i e s n o r t h o f w h e r e t h e a n n u a l g r a s s f i r e s a r e f r e q u e n t , some 
o c c a s i o n a l l y o c c u r i n t h e w e t t e r p a r t s b u t a r e n o t e x t e n s i v e 
a n d s e v e r e e n o u g h t o p l a y a s i g n i f i c a n t r o l e i n t h e 
d e t e r m i n a t i o n o f t h e s p e c i e s c o m p o s i t i o n o f t h e v e g e t a t i o n . 
G r a z i n g , p a r t i c u l a r l y i n t h e l o w - r a i n f a l l p e r i o d s a n d a r o u n d 
t h e s e t t l e m e n t c e n t r e s , h a s r e n d e r e d v a s t t r a c t s o f l a n d 
c o m p l e t e l y b a r e o f p l a n t g r o w t h . 
The w e s t w a r d , g r a d u a l t r a n s i t i o n o f t h e s u b - d i v i s i o n 
I I ( a ) i n t o I I ( d ) a w a i t s e x p l a n a t i o n . A c c o r d i n g t o H a r r i s o n 
a n d J a c k s o n , t h e s e t w o s u b - d i v i s i o n s h a v e a s o i l f e a t u r e i n 
common: t h e y " o c c u r o n a r e a s w h e r e t h e r e i s a s h a r p d i v i s i o n 
i n t o h a r d - s u r f a c e d , o f f - f l o w s o i l s more o r l e s s c o m p l e t e l y 
b a r e o f v e g e t a t i o n , a t one e x t r e m e , a n d o n - f l o w s o i l s t h a t 
h a v e s c r u b b u s h e s a n d e v e n some t r e e s a t t h e o t h e r e x t r e m e , " ^ ^ 
I n t h e n o r t h e r n s a n d s and t h e b a r e r o c k s o f I I ( a ) , t h e 
(2) 
v e g e t a t i o n , a c c o r d i n g t o W o r r a l l , ' i s e s s e n t i a l l y l i m i t e d 
M . N . H a r r i s o n a n d J . K . J a c k s o n , E c o l o g i c a l C l a s s i f i c a t i o n o f 
t h e V e g e t a t i o n o f t h e Sudan, F o r e s t B u l l e t i n N o . 2 ( N e w 
S e r i e s ) , A g r i c u l t u r a l P u b l i c a t i o n s C o m m i t t e e , K h a r t o u m , 
1958, p.5. 
(2) 
G . A . W o r r a l l , P a t c h i n e s s i n V e g e t a t i o n i n N o r t h e r n Sudan, 
J o u r n a l o f E c o l o g y 4 8 ( l 9 6 o ) , p p . 107 - 15. 
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t o w a t e r c o u r s e s . K a s s a s ^ ^ d e s c r i b e d many s p e c i e s o f t h i s 
z o n e , o t h e r t h a n t h e d o m i n a n t A c a c i a t o r t i l i s , i n c l u d i n g 
L e p t a d e n i a p y r o t e c h n i c a , C a p p a r i s d e c i d u a a n d Z i z i p h u s 
s p i n a c h r i s t i . 
I n t h e Red Sea a r e a , L y c i u m p e r s i c u m , a t r e e n o t 
f o u n d a n y w h e r e e l s e i n t h e Sudan, i s t h e c h a r a c t e r i s t i c s p e c i e s . 
I n t h e s e a i t s e l f , m a n g r o v e s e x t e n d f r o m t h e b o r d e r w i t h t h e 
U.A.R. s o u t h w a r d s ; w h i l e f u r t h e r i n l a n d o n a r e a s w h i c h a r e 
c o v e r e d b y t h e s e a o n l y a t c e r t a i n p a r t s o f t h e y e a r , a 
s a l t - m a r s h t y p e o f v e g e t a t i o n e x i s t s . The s a n d a t t h e u p p e r 
edge o f t h e s a l t - m a r s h b e a r s S p o r o b o l u s s p i c a t u s as t h e 
d o m i n a n t s p e c i e s . A l l t h e s e p l a n t t y p e s o f f e r v a l u a b l e 
p a s t u r e f o r t h e c a m e l s o f t h e B e j a t r i b e s ; s i g n s o f o v e r g r a z i n g 
a r e s p r e a d i n g a r o u n d P o r t Sudan a n d a l o n g s e a s o n a l s t r e a m s . 
The B u t a n a S e m i - D e s e r t G r a s s l a n d I I ( b ) i n c l u d e s 
t h e c e n t r a l p a r t s o f t h e G e z i r a "as b e f o r e t h e c o n s t r u c t i o n 
(2 
o f t h e G e z i r a scheme i t seems t o h a v e h a d s i m i l a r v e g e t a t i o n " , 
b u t i t h a s now b e e n c l e a r e d , n o t o n l y b y t h e i r r i g a t i o n scheme, 
b u t a l s o b y pump schemes, r a i n c u l t i v a t i o n a n d i n t e n s i v e 
g r a z i n g . A c a c i a n u b i c a o c c u r s as a n i n d i c a t o r o f o v e r g r a z i n g . 
G r a s s e s do n o t f o r m a c o n t i n u o u s c o v e r b u t e x i s t i n p a t t e r n s 
w h i c h r e s e m b l e r i p p l e s o n a s a n d y b e a c h ; t h e s e p a t t e r n s h a v e 
~^*"^ M.G. K a s s a s , L a n d Forms a n d P l a n t C o v e r i n t h e D e s e r t , Sudan, 
B u l l . Soc. Geog-D'Egypte 29(1956), pp.43-58. 
(2) 
H a r r i s o n a n d J a c k s o n , o p . c i t . , 1958, p.7-
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b e e n e x a m i n e d b y W o r r a l l ^ ^ b u t no d e f i n i t e i n t e r p r e t a t i o n 
h a s r e s u l t e d . 
B o r d e r i n g t h e B u t a n a i n t h e e a s t a n d w e s t a r e t h e 
A t b a r a r i v e r a n d t h e B l u e N i l e , w h i c h c a r r y a d i f f e r e n t t y p e 
o f v e g e t a t i o n . H e r e A c a c i a n i l o t i c a a n d A c a c i a a r a b i c a o c c u r 
i n f o r e s t s a n d t h i c k e t s , y i e l d i n g a l o w - q u a l i t y t y p e o f gum 
a n d h e a v y wood. A l t h o u g h t h e y a t t a i n t h e i r b e s t d e v e l o p m e n t 
a l o n g t h e B l u e N i l e ( o n t h e s m a l l a r e a s o f t h e b e n d s o f t h e 
r i v e r w h i c h a r e f l o o d e d e v e r y s ummer), t h e y a l s o e x t e n d a l o n g 
t h e m a i n N i l e as f a r n o r t h as W a d i H a i f a , a l o n g t h e W h i t e 
N i l e as f a r s o u t h as Renk, an d a l o n g t h e s e a s o n a l w a t e r c o u r s e s . 
A l o n g t h e W h i t e N i l e t h e s e A c a c i a n i l o t i c a f o r e s t s a r e more 
w i d e l y d i s t r i b u t e d o n t h e f l a t s o f t h e r i v e r , a n d t h e y d e p e n d 
n o t o n r a i n f a l l b u t o n f l o o d i n g f o r t h e i r m o i s t u r e . I n many 
p l a c e s a l o n g t h e s e r i v e r s , t h e f o r e s t s a n d t h i c k e t s h a v e b e e n 
d e n u d e d an d o v e r g r a z e d a n d s e m i - d e s e r t g r a s s e s h a v e t a k e n 
t h e i r p l a c e . 
I n t h e S e m i - D e s e r t G r a s s l a n d o n Sand S o i l s I I ( c ) , 
t r e e s a r e o f t e n c o m p l e t e l y a b s e n t o r o c c a s i o n a l l y e x i s t as 
l i m i t e d , s c a t t e r e d i n d i v i d u a l s . T o w a r d s t h e s o u t h e r n p a r t o f 
t h i s zone w h e r e g r a z i n g h a s b e e n more t h o r o u g h , t h e r e a r e 
p u r e s t a n d s o f C y p e r u s c o n g l o m e r a t u s , a s p e c i e s u n p a l a t a b l e 
t o g r a z i n g a n i m a l s . 
G.A. W o r r a l l , The B u t a n a G r a s s P a t t e r n s , J o u r n a l o f 
S o i l S c i e n c e 10 (1959), p p . 3^ - 53-
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I I I . W o o d l a n d S a v a n a : 
T h i s m o s t e x t e n s i v e v e g e t a t i o n t y p e c o m p r i s e s 
"an y m i x e d t y p e o f v e g e t a t i o n composed o f g r a s s a n d b u s h e s 
o r t r e e s o r b o t h i n w h i c h t h e v e r y v a r i a b l e p r o p o r t i o n o f g r a s s 
t o b u s h e s o r t r e e s i s d e t e r m i n e d b y t h e f r e q u e n c y a n d 
i n t e n s i t y o f f i r e s . I t i s t h e t y p e o f v e g e t a t i o n 
c h a r a c t e r i s t i c o f t h e d r y i s h t r o p i c s w i t h monsoon r a i n f a l l 
c o n f i n e d t o a f e w m o n t h s , f o l l o w e d b y a l o n g , h o t , d r y 
s e a s o n . " ^  ^ I t d i f f e r s c o n s i d e r a b l y f r o m a r e a s w h e r e t r e e s 
a r e l i m i t e d a n d s c a t t e r e d t o a r e a s w h e r e t r e e s s t a n d c l o s e l y 
i n t h i c k e t s , r e s t r i c t i n g t h e g r o w t h o f t h e g r a s s e s b e l o w . 
Woody p l a n t s m u s t h a v e a f a i r d e g r e e o f r e s i s t a n c e t o f i r e s 
w h i c h h a v e a h i g h f r e q u e n c y h e r e . T o w a r d s t h e d r i e r p a r t s o f 
t h i s r e g i o n , t h e l i g h t r a i n f a l l a n d i t s s h o r t d u r a t i o n r e n d e r 
a n n u a l g r a s s e s more c o m p e t i t i v e t h a n p e r e n n i a l s a n d t h u s 
A c a c i a i s t h e d o m i n a n t g e n u s . R a i n f a l l r a n g e s f r o m 350 mm. 
i n t h e n o r t h t o a b o u t 1,^50 mm. i n t h e s o u t h e r n e x t r e m i t y o f 
t h e z o n e . I t h a s b e e n d i v i d e d on a r a i n f a l l b a s i s i n t o Low 
and H i g h W o o d l a n d S a v a n a , t h e d i v i d i n g l i n e b e i n g a b o u t t h e 
850 mm. i s o h y e t o n s a n d s a n d t h e 950 mm. o n t h e c l a y p l a i n . 
I I I . A. Low Woodand S a v a n a : 
I n t h e d r i e r p a r t s o f t h e z o n e , A c a c i a s p e c i e s 
H a r r i s o n a n d J a c k s o n , o p . c i t . , 1958, p p . 9 - 10. 
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p r e d o m i n a t e w h e r e a s i n t h e w e t t e r p a r t s b r o a d - l e a v e d 
d e c i d u o u s t r e e s become more common. T r e e s a r e s h o r t a n d 
t h o r n y , a n d t h e v a r i e t y o f s p e c i e s i s n o t as g r e a t as i n 
I I I . B . T h i s r e g i o n , w h i c h c o v e r s m o s t o f t h e c e n t r a l Sudan, 
h a s no s o i l f o r m e d i n s i t u f r o m t h e u n d e r l y i n g r o c k e x c e p t 
o n l i m i t e d l o c a l i z e d h i l l s o n w h i c h r a p i d e r o s i o n p r o c e s s e s 
a r e o p e r a t i n g , b u t h a s two d i s t i n c t t y p e s o f s o i l : d a r k 
c r a c k i n g c l a y s i n t h e e a s t a n d s t a b l e s a n d d u n e s i n t h e w e s t . 
T h e s e s o i l d i f f e r e n c e s a r e r e f l e c t e d i n t h e two d i s t i n c t t y p e s 
o f v e g e t a t i o n , I I I . A . l . a n d I I I . A . 2 , e a c h o f w h i c h h a s b e e n 
d i v i d e d , o n a r a i n f a l l b a s i s , i n t o t h r e e s u b - d i v i s i o n s . The 
g r a s s e s a r e p r e d o m i n a n t l y a n n u a l s a n d t h e l i m i t e d p e r e n n i a l s 
a r e s h o r t e r a n d l e s s c o a r s e t h a n t h o s e o f I I I . B . 
I n t h e Low ¥oodland Savana o n C l a y S o i l s ( i I I . A . l . ) , 
t h e m a r k e d c h a n g e i n t h e o v e r w h e l m i n g s p e c i e s c l e a r l y 
i n d i c a t e s t h e t r a n s i t i o n f r o m one r a i n f a l l b e l t t o a n o t h e r . 
The g r a s s e s h e r e do n o t o c c u r as a m i x t u r e , b u t " o c c u r i n 
p a t c h e s , e a c h p a t c h b e i n g d o m i n a t e d b y a s i n g l e s p e c i e s 
a l m o s t t o t h e e x c l u s i o n o f o t h e r s p e c i e s . The m a r k e d change 
f r o m one s p e c i e s t o a n o t h e r t a k e s p l a c e s u d d e n l y a n d w i t h o u t 
o b v i o u s r e a s o n . " ^ ^ F u r t h e r i n v e s t i g a t i o n i n t h i s g r a s s 
p a t c h i n e s s i s n e c e s s a r y . The s u b - d i v i s i o n I I I . A . l ( a ) ( i ) i s 
c h a r a c t e r i z e d b y an A c a c i a / g r a s s c y c l e ; h e r e t h e d o m i n a n t 
H a r r i s o n a n d J a c k s o n , o p . c i t . , 1 9 5 8 , p p . 10 - 1 1 . 
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t r e e i s A c a c i a m e l l i f e r a , e x i s t i n g i n a l m o s t p u r e , 
i m p e n e t r a t a b l e s t a n d s , t h u s g r e a t l y r e d u c i n g t h e g r a s s 
g r o w t h a n d r e n d e r i n g t h e t h i c k e t s f i r e p r o o f . H a r r i s o n a n d 
J a c k s o n ^ ^ e x p l a i n t h i s A c a c i a / g r a s s b y s a y i n g t h a t t h e 
c a n o p y o f t h e i m p e n e t r a t a b l e A c a c i a m e l l i f e r a i s b r o k e n b y t h e 
d e a t h s among t h e t r e e s when t h e y g r o w o l d ; g r a s s w i l l s t a r t 
t o g r o w more v i g o r o u s l y , a n d t h e f i r e s , e v e n t u a l l y 
s w e e p i n g t h e s e g r a s s e s , w i l l k i l l t h e r e m a i n i n g t r e e s ; t h e 
s i t e w i l l u l t i m a t e l y b e o c c u p i e d b y g r a s s l a n d w h i c h p e r s i s t s 
f o r a number o f y e a r s b e f o r e r e c o l o n i z a t i o n b y A c a c i a 
m e l l i f e r a t a k e s p l a c e . 
I n z o n e I I I . A . l . ( b ) , r a i n f a l l r a n g e s f r o m 600 mm. 
t o 950 mm., b u t t h e h e a v y c l a y s o f t h i s z o n e c a n n o t a b s o r b 
more t h a n a b o u t 700 mm.; h e n c e f l o o d i n g c o n d i t i o n s o c c u r , 
l e a d i n g t o t h e d i s a p p e a r a n c e o f t r e e s a n d d o m i n a n c e o f g r a s s e s 
as f a r s o u t h as t h e swamps r e g i o n , I V . The l i m i t e d , 
r e l a t i v e l y h i g h e r a r e a s w i t h i n t h e s e swamps, due t o t h e i r 
s l i g h t d e g r e e o f s l o p e , h a v e t y p i c a l s a v a n a v e g e t a t i o n o f 
t h i s z o n e . T h e s e h i g h e r , s l i g h t l y f l o o d e d o r u n f l o o d e d 
a r e a s a r e t o o s m a l l t o be mapped s e p a r a t e l y a n d h e n c e 
i n c l u d e d i n r e g i o n I V . I n t h i s z o n e ( I I I . A . 1 . ( b ) ) , A c a c i a 
s e y a l a n d B a l a n i t e s a r e m i x e d a n d d i s t r i b u t e d i n v a r y i n g 
p r o p o r t i o n s . D u r i n g t h e n a t i v e c u l t i v a t i o n t h e A c a c i a S e y a l 
H a r r i s o n a n d J a c k s o n , o p . c i t . , 1958, p.11. 
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a r e c u t a n d b u r n t t o g i v e r o o m f o r a g r i c u l t u r e , a n d t h e 
B a l a n i t e s a r e l e f t p u r e . The s u b - d i v i s i o n I I I . A . l . ( c ) i s 
e s s e n t i a l l y c o n f i n e d t o s l o p i n g l a n d ; a l t h o u g h A c a c i a s e y a l 
s o m e t i m e s f o u n d a l t e r n a t i n g w i t h b r o a d - l e a v e d t r e e s , 
A n o g e i s s u s s c h i m p e r i a n d Combreturn h a r t m a n n i a n u m g e n e r a l l y 
r e p l a c e t h e A c a c i a s p e c i e s b e y o n d t h e 800 mm. i s o h y e t . 
I n t h e Gum A r a b i c S c r u b B e l t , I I I . A . 2 . ( a ) , t h e 
c h a r a c t e r i s t i c t r e e w h i c h y i e l d s t h e Sudan*s s e c o n d e x p o r t 
c r o p (gum A r a b i c ) , A c a c i a S e n e g a l , o c c u r s w i d e l y i n s i n g l e -
s p e c i e s t h i c k e t s . I n t h e c u l t i v a t e d a r e a s A c a c i a S e n e g a l 
g r o w s v i g o r o u s l y d u r i n g f a l l o w p e r i o d s , a n d i s t a p p e d a f t e r 
6 t o 8 y e a r s u n t i l c l e a r a n c e i s r e p e a t e d b e t w e e n t h e 10th a n d 
15th y e a r . T h i s i n d i c a t e s t h a t i n a t l e a s t p a r t o f i t s 
r a n g e A c a c i a S e n e g a l may be a n e s s e n t i a l l y s e c o n d a r y s p e c i e s 
(2) 
o c c u r r i n g a f t e r c u l t i v a t i o n . ' I n t h e d e p r e s s i o n s , i n t o 
w h i c h some c l a y h a s b e e n w a s h e d , A c a c i a n u b i c a a n d A d a n s o n i a 
d i g i t a t a a r e f o u n d . The t r u n k o f t h e l a t t e r t r e e , a f t e r 
b e i n g h o l l o w e d o u t , i s u s e d t o p r e s e r v e w a t e r o f t h e r a i n y 
s e a s o n t o be u s e d d u r i n g t h e d r y p e r i o d when w a t e r s h o r t a g e 
i s a c u t e i n t h i s a r e a . 
H . S . B l u n t , Gum A r a b i c , w i t h S p e c i a l R e f e r e n c e t o i t s 
P r o d u c t i o n i n Sudan, O x f o r d U n i v e r s i t y P r e s s , 1926. 
H a r r i s o n a n d J a c k s o n , op. c i t . , 1958, p . l 4 . 
F i g . 9. -ho' 
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I n zone I I I . A . 2 . ( b ) , t h e d o m i n a n t t r e e s p e c i e s 
a r e r e l a t e d t o t h e s o i l t y p e s ; Combretum c o r d u f a n u m i s 
a s s o c i a t e d w i t h s o f t e r s a n d s , D a l b e r g i a m e l o n o x y l o n i s f o u n d 
o n h a r d e r s a n d s a n d A l b i z z i a a m a r a i s a s s o c i a t e d w i t h s a n d s 
h a v i n g a h a r d r e d l a y e r due t o i r o n s a l t s . T h i s i s 
c h a r a c t e r i s t i c o f t h e E l O b e i d - E n Nahud a r e a w h e r e t h i s 
h a r d l a y e r i s up t o a b o u t a f o o t b e l o w t h e s u r f a c e , b u t i t i s 
b r o u g h t t o t h e s u r f a c e b y e r o s i o n n e a r t o w n s a n d b i g 
v i l l a g e s . A c a c i a S e n e g a l i s l i m i t e d i n d i s t r i b u t i o n , e i t h e r 
f o l l o w i n g s h i f t i n g c u l t i v a t i o n o r o n l o w e r s l o p e s l e a d i n g 
i n t o d e p r e s s i o n s . 
The Low W o o d l a n d Savana r e a c h e s i t s maximum 
d e v e l o p m e n t i n zone I I I . A . 2 . ( c ) , w h e r e t r a n s i t i o n f r o m t h e 
A c a c i a s c r u b i s c o m p l e t e , a n d A c a c i a S e n e g a l i s t o be 
o b s e r v e d o n l y w h e r e t h e s o i l i s e x c e p t i o n a l l y d r y . 
The f o u r S p e c i a l A r e a s o f t h e Low WocdLand Savana 
a r e l o c a l t y p e s o f m i x e d v e g e t a t i o n a n d c a n n o t be f i t t e d i n 
t h e g e n e r a l p a t t e r n o f t h e c l a s s i f i c a t i o n . 
I I I . B . H i g h W o o d l a n d S a v a n a : 
T h i s t y p e o f v e g e t a t i o n i s c h a r a c t e r i s t i c o f t h e 
I r o n s t o n e p l a t e a u a n d o c c u p i e s m o s t o f t h e B a h r e l G h a z a l 
a n d E q u a t o r i a P r o v i n c e s . H e r e t h o r n y s p e c i e s l a r g e l y d i s a p p e a r , 
g i v i n g way t o t a l l e r t r e e s w i t h g e n e r a l l y more f o l i a g e . 
T h e s e a r e b r o a d - l e a v e d t r e e s a n d i n c l u d e b o t h d e c i d u o u s a n d 
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e v e r g r e e n s p e c i e s , t h o u g h , t h e f o r m e r commonly r e d u c e t h e i r 
f o l i a g e d u r i n g t h e s h o r t d r y s e a s o n . G r a s s e s a r e m o s t l y 
p e r e n n i a l s . The e f f e c t s o f c u l t i v a t i o n a n d g r a z i n g V a r y 
c o n s i d e r a b l y f r o m a r e a s w h i c h a r e u n g r a z e d a n d u n i n h a b i t e d 
o w i n g t o i n f e s t a t i o n b y t s e t s e f l y t o a r e a s w h i c h a r e 
i n t e n s i v e l y c u l t i v a t e d a n d h e a v i l y g r a z e d . 
The D e c i d u o u s H i g h W o o d l a n d Savana I I I . B . ( a ) , i s 
one o f t h e m o s t e x t e n s i v e v e g e t a t i o n t y p e s o f t h e c o u n t r y , 
b e i n g c o n t i n u o u s o v e r t h e I r o n s t o n e p l a t e a u f r o m H u f r a t en 
Nahas t o T o r i t . R a i n f a l l , w h i c h f a l l s i n 9 m o n t h s , v a r i e s f r o m 
900 mm. t o 1,300 mm; d u r i n g t h i s l e n g t h y p e r i o d , t h e a r e a 
i s a j u n g l e o f d e c i d u o u s a n d s e m i - d e c i d u o u s t r e e s ; d u r i n g t h e 
s h o r t d r y s e a s o n , g r a s s e s d i e o u t , g r o w t h o f t r e e s i s 
r e s t r i c t e d a n d f i e r c e f i r e s r e s u l t f r o m t h e c o m b u s t i o n o f 
t h e a b u n d a n t d r i e d p l a n t m a t t e r . The v e g e t a t i o n i s f a r f r o m 
b e i n g u n i f o r m o w i n g t o c a t e n a d e v e l o p m e n t a n d t h e v a r i a b l e 
i n c i d e n c e o f s h i f t i n g c u l t i v a t i o n . The t r e e s do n o t u s u a l l y 
m i x t o g e t h e r , b u t o c c u r i n s e p a r a t e p a t c h e s o n d i f f e r e n t s o i l 
t y p e s . 
T h r o u g h o u t t h e s u b - d i v i s i o n , K h a y a s p e c i e s a r e t h e 
m o s t w i d e s p r e a d ; on t h e d r i e r p a r t s i t i s o f t e n f o u n d i n t h e 
c e n t r e o f d e n s e e v e r g r e e n t h i c k e t s w h i l e on t h e w e t t e r p a r t s 
i t i s more s c a t t e r e d among t h e r e s t o f t h e v e g e t a t i o n . 
A n o g e i s s u s o c c u r s a l l o v e r t h e zone w e s t o f t h e B a h r e l J e b e l 
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a n d b e l o w 800 m e t r e s o f a l t i t u d e ; o n t h e w e t t e r e nds o f i t s 
r a n g e , i t o f t e n f o r m s c l o s e d w o o d l a x i d w i t h l i t t l e g r a s s . 
I s o b e r l i n i a , w h i c h i s r e s t r i c t e d i n d i s t r i b u t i o n t o a r e a s 
w e s t o f t h e B a h r e l J e b e l , t e n d s t o e x i s t i n a l m o s t p u r e 
s t a n d s on t h e l i g h t e r s o i l s , e s p e c i a l l y i n t h e w e t t e r p a r t s 
o f t h e r e g i o n . 
I n z o n e I I I . B . ( b ) , M o d i f i e d T r o p i c a l R a i n F o r e s t , 
t h e h e a v y w e l l - d i s t r i b u t e d r a i n f a l l i s s u f f i c i e n t t o p r o d u c e 
t r u e r a i n f o r e s t , b u t c u l t i v a t i o n a n d f i r e s d e l i b e r a t e l y 
s t a r t e d b y man h a v e r e d u c e d m o s t o f t h e f o r e s t t o a h i g h 
w o o d l a n d s a v a n a i n w h i c h t r e e s g r o w t o g e t h e r w i t h t a l l g r a s s e s . 
H e r e t h e w eeds, g r a s s e s a n d q u i c k - g r o w i n g b u s h e s a r e 
c o m p e t i n g w i t h t h e y o u n g f o r e s t t r e e s w h i c h w i l l , a p a r t f r o m 
f u r t h e r human i n t e r v e n t i o n , l a t e r become d o m i n a n t . The number 
o f s p e c i e s i s l a r g e , b u t t h e m a j o r t r e e s a r e T e r m i n a l i a 
g l a u c e s c e n s , A l b i z z i a z y g e a a n d V i t e x d o n i a n a ; t h e u n d e r s t o r e y 
i s m a i n l y Combretum b i n d e r i a n u m a n d G r e w i a m o l l i s . A l o n g 
s t r e a m v a l l e y s a n d i n a r e a s w h e r e t h e f o r e s t h a s r e c e n t l y 
b e e n d e s t r o y e d , e l e p h a n t g r a s s p r e d o m i n a t e s . 
G a l l e r y f o r e s t s , w h i c h may be c o n s i d e r e d as r e d u c e d 
f o r m s o f r a i n f o r e s t , a r e c o n f i n e d t o t h e n e i g h b o u r h o o d o f 
s t r e a m s . T h e y a r e b e s t d e v e l o p e d i n t h i s z o n e , b u t a l s o 
e x t e n d i n t o t h e n o r t h e r n z o n e , I I I . B . ( a ) , a n d i n c l u d e 
K h a y a g r a n d i f o l i o l a , C o l a c o r d i f o l i a a n d S y z y g i u m g u i n e e n s e 
as t h e d o m i n a n t woody s p e c i e s . 
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I n c l u d e d i n t h i s zone a r e t h e s m a l l r e m n a n t s o f 
t h e t r u e v i r g i n t r o p i c a l r a i n f o r e s t l e f t i n t h e Sudan. These 
a r e t o be f o u n d a t L o t t i , L a b o n i a n d T a l a n g a , e a s t o f t h e 
B a h r e l J e b e l , a n d a t A z z a an d o n t h e A l o m a p l a t e a u w e s t o f 
t h i s r i v e r . I n t h e s e r e m n a n t s t h e d o m i n a n t s p e c i e s a r e 
C e l t i s z e n k e r i , C h r y s o p h y l l u m a l b i d u m a n d H o l o p t e l e a g r a n d i s , 
a n d many o t h e r s i n t h e l o w e r s t o r e y . 
I V . S e a s o n a l an d P e r m a n e n t Swamps R e g i o n : 
The r e l a t i v e l y h i g h l a n d s h e r e , w h i c h a r e v e r y 
l i m i t e d i n e x t e n t , a r e n e v e r more t h a n 3 f e e t a b o v e t h e f l o o d 
l e v e l , a n d a r e r a r e l y f l o o d e d . B e i n g t h e h a b i t a t o f t h e 
t r i b e s f o l k a n d t h e i r a n i m a l s d u r i n g t h e r a i n y s e a s o n , i t s 
n a t u r a l v e g e t a t i o n h a s b e e n a l t e r e d b y g r a z i n g a n d c l e a r a n c e 
o f l a n d f o r c r o p p r o d u c t i o n . The p a l m s , Hyphaene t h e b a i c a 
a n d B o r a s s u s a e t h i o p i u m , a r e t h e m o s t common s u r v i v i n g t r e e s 
a n d , a c c o r d i n g t o L e b o n , t h e i r e x i s t e n c e i s a n i n d i c a t i o n 
o f l o c a l s a n d y s o i l o r o f s a n d y w a t e r - h o l d i n g b e d s b e l o w t h e 
s u r f a c e c l a y . Where c l a y s o i l s p r e v a i l f r o m t h e s u r f a c e u n t i l 
t h e end o f r o o t p e n e t r a t i o n a r e a , A c a c i a s p e c i e s a r e common, 
e s p e c i a l l y A c a c i a s i e b e r i a n a , A . s e y a l , A . f i s t u l a a n d A . S e n e g a l . 
The g r a s s e s h e r e h a v e b e e n m o d i f i e d e v e n more t h a n t h e t r e e s , 
t o t h e e x t e n t t h a t no one c o u l d y e t t e l l t h e i r f l o r a l 
c o m p o s i t i o n b e f o r e t h e human o c c u p a t i o n . 
L e b o n , op. c i t . , 1965, P • 39. 
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B e l o w t h e p r e v i o u s z o ne i s a t y p e w h i c h i s u s u a l l y 
f l o o d e d d u r i n g t h e r a i n y p e r i o d a n d i s c o v e r e d b y swamp 
g r a s s l a n d s . D u r i n g t h e d r y s e a s o n t h e l o w - l y i n g a r e a s a r e 
s t i l l m o i s t a n d p l a n t g r o w t h c o n t i n u o u s b u t i s u s u a l l y k e p t 
s h o r t b y g r a z i n g . The r e l a t i v e l y s h o r t e r g r a s s may be f i r e d 
n e a r t h e i n h a b i t e d a r e a t o g i v e r o o m f o r c u l t i v a t i o n , o r e l s e 
i s g r a z e d b y c a t t l e . Of more s i g n i f i c a n c e t o t h e N i l o t i c 
t r i b e s a r e t h e p e r m a n e n t l y m o i s t g r a s s l a n d s b e c a u s e , t h o u g h 
l i m i t e d i n e x t e n t , t h e y g r o w t h r o u g h o u t t h e d r y s e a s o n a n d 
h e n c e p r o v i d e g r a z i n g f o r c a t t l e when t h e r e s t o f t h e c l a y 
p l a i n i s b a r r e n . The d o m i n a n t g r a s s genus i s E c h i n o c h l o a , 
e s p e c i a l l y E c h i n o c h l o a s t a g n i n a a n d E . p y r a m i d a l i s . 
The p e r m a n e n t swamp p r o p e r i s l o c a t e d a l o n g t h e 
B a h r e l J e b e l , t h e B a h r e l Z a r a f a n d t h e B a h r e l G h a z a l ; i t 
d o e s n o t e x t e n d f a r f r o m t h e b e d s o f t h e s e r i v e r s b e c a u s e t h e 
c h a r a c t e r i s t i c v e g e t a t i o n r e q u i r e s a m p l e m o i s t u r e a l l t h e 
y e a r r o u n d ; t h e maximum w i d t h o f t h e swamp i s a b o u t 1.3 m i l e s . 
The d o m i n a n t p l a n t i s C y p e r u s p a p y r u s . A l m o s t s i m i l a r 
c o n d i t i o n s p r e v a i l i n t h e p e r m a n e n t M a c h a r m a r s h e s , n o r t h 
o f t h e S o b a t r i v e r . 
V. M o u n t a i n V e g e t a t i o n Zone; 
I n t h e I m a t o n g a n d D o n g o t o n a M o u n t a i n s o f E q u a t o r i a 
P r o v i n c e , t h e w e t t e r p a r t s o f t h e l o w e r s l o p e s up t o 4,500', 
a r e c o v e r e d w i t h v e g e t a t i o n s i m i l a r t o t h a t o f t h e 
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zone I I I . B . ( b ) , but w i t h fewer species. On the rocky slopes 
and i n the d r i e r areas, B o s w e l l i a p a p y r i f e r a and T e r m i n a l i a 
b r o w n i i become common^^~ ^ . On the lower mountain zone, 
a t t a i n i n g a h e i g h t o f about 7,000*, Syzygium spp. are 
dominant. Other t r e e s i n c l u d e Olea h o c h s t e t t e r i , w i t h a dense 
crown, Podocarpus m i l a n j i a n u s , f o r m i n g the climax f o r e s t , 
Acacia xiphocarpa, o c c u r r i n g on shallow sandy s o i l s , and 
Al b i z z i a . Gummifera, i n t e r v e n i n g between open areas and climax 
f o r e s t e s p e c i a l l y a f t e r c u l t i v a t i o n . The upper mountain zone, 
extending between 7>000* and 9,000' o f a l t i t u d e , i s covered 
by almost pure stands o f Podocarpus m i l a n j i a n u s . This zone 
contains much l a r g e r areas o f mountain meadow, w i t h t r e e s and 
grasses. Ericaceous species dominate the zone from 9,000' o f 
a l t i t u d e to the summits, above 10,000'. The dominant shrubs, 
E r i c a arborea and Myrica s a l i c i f o l i a , are accompanied by the 
grasses Exotheca a b y s s i n i a and T r i p i g o n snowdenii. 
At the southern end o f the Didinga mountain range 
the summits o f Mount Lotuka bear v e g e t a t i o n s i m i l a r to t h a t 
o f the lower mountain zone o f the Imatong Mountains, w i t h 
Podocarpus m i l a n j ianus as the climax v e g e t a t i o n , and A l b i z z i a 
spp. are commonly found. Northwards at a lower l a t i t u d e , i s a 
b e l t which o r i g i n a l l y appears to have been a f o r e s t o f 
Juniperus procera. and Olea c h r y s o p h y l l a which has been g r e a t l y 
J.K.Jackson, The Vegetation o f the Imatong Mountains, 
Sudan, Journal o f Ecology hk ( 1 9 5 6 ) , pp. 3^1 - 74. 
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(l 2) 
reduced by f i r e ; v ' ' now there i s o n l y grassland w i t h 
s c a t t e r e d t r e e s and a few t h i c k e t s of Podocarpus m i l a n j ianus. 
F u r t h e r n o r t h and along the "wadis" and v a l l e y s , f o r e s t s o f 
A l b i z z i a maranguensis become dominant. 
The Jebel Mara i s a volcanic; crop, r i s i n g some 7>000 r 
above the p l a t e a u o f D a r f u r , and r e c e i v i n g about 900 mm o f 
r a i n f a l l on i t s southern slopes. Below 5>500*, the land i s 
l a r g e l y c u l t i v a t e d and here we f i n d Cordia a b y s s i n i c a , 
Thespesia grackeana and Ficus spp., i n t e r s p e r s e d w i t h c l e a r i n g s 
f o r c u l t i v a t i o n . The grasses o f t h i s zone i n c l u d e Cymbopogon 
spp., Andropogon gayanus and Heteropogon c o n t o r t u s . I n the 
middle zone, between 5>500* and 6,500', Plea l a p e r r i n i i s the 
most common t r e e on o l d e r s o i l s , w i t h Acacia a l b i d a on 
immature v o l c a n i c t u f f s . Ficus i s dominant e s p e c i a l l y i n 
v a l l e y s and s h e l t e r e d places w h i l e S a l i x s a f s a f i s 
concentrated near the streams. The t r e e s are very sparse 
and most o f the zone i s open grassland. On the summits, the 
dwarf species Hyp ar r h en i a. m u l t i p l e x and H. ant h i s t i r i o i d e s 
are widespread and the low ericaceous B l a e r i a s p i c a t a i s 
common. 
I n the Red Sea h i l l s , the w e t t e s t eummits close to 
the E t h i o p i a n f r o n t i e r are covered by almost pure stands o f 
Juniperus procera and some Olea c h r y s o p h y l l a . On the h i g h e s t 
( 1 ) Lebon, op. c i t . , 1965 P- ^ 3-
(2) 
H a r r i s o n and Jackson, op. c i t . , 1958, p.25. 
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ground near E r k w e i t , above about 3>500*, o n l y Olea 
c h r y s o p h y l l a remains o f these species. Much f u r t h e r n o r t h , 
on the summits o f the Jebel Elba and the Jebel A s o t e r i b a 
near the f r o n t i e r w i t h the U.A.R., tr e e s are more s c a t t e r e d 
and Olea chrysophy11a i s the most common species.-
B. Forest I n f l u e n c e s : 
Forests are o f t e n viewed as a source o f timber, 
firewood and charcoal or else as occupying l a n d which could 
otherwise be used f o r the p r o d u c t i o n o f a g r i c u l t u r a l crops 
or as g r a z i n g l a n d . Of almost equal importance are those 
i n f l u e n c e s which the f o r e s t e x e r t s on i t s environment and 
which are undervalued, i f not completely i g n o r e d , o n l y 
because they cannot be evaluated i n monetary terms. 
1. I n f l u e n c e s on Climate: 
Wind v e l o c i t y may be reduced by the f o r e s t stand 
by 40 - 8 0 $ ^ ^ . The degree o f r e d u c t i o n o f the wind speed 
i n s i d e the f o r e s t i s d i r e c t l y p r o p o r t i o n a l to the h e i g h t , 
l e n g t h , w i d t h and d e n s i t y o f the i n d i v i d u a l crowns and 
to the d e n s i t y o f the f o r e s t stand. The t h i n n i n g o f the 
canopy increases evaporation, and so i t has a d r y i n g e f f e c t , 
e s p e c i a l l y i n the r e l a t i v e l y a r i d , hot p a r t s o f the country. 
J. K i t t r e d g e , Forest I n f l u e n c e s , McGraw-Hill Book 
Company, New York, 1948, p.71. 
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. i~ >» The disappearance o f f o r e s t stands has f a c i l i t a t e d the f r e e 
passage o f wind and helped the prevalence o f severe, damaging 
winds i n Khartoum and Tokar areas. 
Solar r a d i a t i o n i s another f a c t o r o f the f o r e s t 
m i c r o c l i m a t e . Sun rays do not b r i n g o n l y l i g h t , but also heat, 
and since the f o r e s t p e r m i t s decreased l i g h t to p e n e t r a t e , t h i s 
must be accompanied by decreased temperatures. This admission 
o f minimum heat and l i g h t , as i n the remnants o f the t r o p i c a l 
r a i n f o r e s t s which have not y e t been i n t e r f e r e d with., does not 
a l l o w the dense growth o f t a l l grasses which a s s i s t the spread 
o f severe grass f i r e s and h i n d e r the f r e e movement o f man and 
game. Associated w i t h t h i s e f f e c t on s o l a r r a d i a t i o n i s the 
e f f e c t on a i r temperatures, the extremes o f which are m o d i f i e d 
by the f o r e s t , r e n d e r i n g the c l i m a t e more equable. 
The r e l a t i v e h u m i d i t y o f the a i r i n s i d e the f o r e s t 
i s h i g her than i n the open, the increase being u s u a l l y from 
4% to 10$^ ^ . This i s a t t r i b u t a b l e to many f a c t o r s : the mean 
temperature o f the a i r i s lower i n s i d e the f o r e s t than i n the 
open and hence has a lower s a t u r a t i o n p o i n t ; the moisture 
content o f the a i r i n s i d e the f o r e s t i s increased by 
t r a n s p i r a t i o n from the leaves; and the lower v e l o c i t y o f the 
wind i n s i d e the f o r e s t prevents the water vapour from being 
c a r r i e d away r a p i d l y . C l o s e l y connected w i t h r e l a t i v e h u m i d i t y 
and temperature i s the e f f e c t o f the f o r e s t on r a i n f a l l , which 
R.S.Troup, C o l o n i a l Forest Administra,tion. Oxford 
U n i v e r s i t y Press ,- -1940 ,- -p .-22 .- - - ' • - -----.- - -
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i s a debatable t o p i c ; the increase o f r a i n f a l l i s o n l y s l i g h t . 
Of more importance i s t h a t the a c t i o n o f the heavy, t o r r e n t i a l 
t r o p i c a l r a i n s i s reduced to a s i g n i f i c a n t extent by the 
canopy o f the f o r e s t , thus p r o t e c t i n g the s o i l i n s i d e the 
f o r e s t . 
2. I n f l u e n c e s on S o i l : 
Continuous cropping o f l a n d impoverishes the s o i l 
through the removal of n u t r i e n t substances, and f e r t i l i t y has 
to be r e s t o r e d by adding manures and f e r t i l i z e r s . The f o r e s t 
has an opposite e f f e c t ; s o i l s under f o r e s t cover are 
c o n s t a n t l y enriched by the a d d i t i o n o f organic c o n s t i t u e n t s 
i n c l u d i n g n i t r o g e n and i n o r g a n i c m a t e r i a l , a l l o f which 
undergo progessive changes a f t e r l e a f - f a l l through the 
agency of a l a r g e p o p u l a t i o n of b a c t e r i a , worms, f u n g i , 
i n s e c t s and other animals. Another important aspect i s the 
e f f e c t o f the f o r e s t on the structure o f the s o i l , r e n d e r i n g 
i t more porous and deeper than s o i l i n the open; t h i s i s due 
to the p e n e t r a t i o n , expansion and subsequent decay of the 
r o o t s , thus c r e a t i n g channels and changing the structure o f the 
s o i l . This g r e a t e r p o r o s i t y and the a b i l i t y o f the f o r e s t 
f l o o r to r e t a i n from 1 to 5 times i t s dry weight o f water, 
account f o r the h i g h e r s o i l moisture i n the f o r e s t than o u t s i d 
There i s a marked d i f f e r e n c e between the i n f l u e n c e exerted 
K i t t r e d g e , op. c i t . , 19^8, p. 213. 
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by the f o r e s t on s o i l and t h a t exerted by o t h e r p l a n t covers, 
e s p e c i a l l y grass which when dense and unbroken provides 
e f f e c t i v e defence against surface erosion. But i t a f f e c t s the 
s o i l n u t r i e n t s t a t u s o n l y i n a comparatively t h i n l a y e r w h i l e 
the f o r e s t penetrates to a f a r g r e a t e r depth. Also grass 
cover, because i t i s e a s i l y s a t u r a t e d w i t h water, f a c i l i t a t e s 
r u n - o f f w h i l e the n a t u r a l f o r e s t tends to a l l o w deeper 
i n f i l t r a t i o n and thus increased water supply. 
I f the v e g e t a t i o n cover i s destroyed, the t o p - s o i l 
then exposed to the d e s s i c a t i n g a c t i o n o f the sun and the 
e r o s i v e v i o l e n c e o f t o r r e n t i a l r a i n s or s t r o n g winds, may be 
swept away i n the space o f a few years. Although the main 
agents o f e r o s i o n are water i n the r a i n y season and wind d u r i n g 
the dry p e r i o d , t h e r e are other agents which have acquired a 
major s i g n i f i c a n c e since they harden the t o p - s o i l and i n v o l v e 
a l o s s o f n u t r i e n t s and p e r m e a b i l i t y ; such agents i n c l u d e 
grass and b u s h - f i r e s , t r e e c u t t i n g , heavy g r a z i n g and s h i f t i n g 
c u l t i v a t i o n . The l o s s does not end by washing away the f e r t i l e 
t o p - s o i l , f o r the a d d i t i o n o f l a r g e q u a n t i t i e s o f sediment to 
the drainage creates severe problems. 
I t i s t r u e t h a t e r o s i o n cannot be completely 
e l i m i n a t e d or avoided but the p r o t e c t i v e cover provided by 
the f o r e s t reduces i t . The f o r e s t i s more than a defence 
against s o i l e r o s i o n ; i t also provides a p r o t e c t i o n f o r the 
s o i l on the most s t e r i l e and the most unproductive areas and 
enhances t h e i r q u a l i t y . To d e s t r o y the f o r e s t or t o replace 
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i t by some u n s u i t a b l e form o f la n d use can have d i s a s t r o u s 
consequences on the p r o d u c t i v i t y o f the s o i l and the increase 
of the r a t e o f er o s i o n over considerable areas o f the Sudan; 
t h i s has r e s u l t e d i n the encroachment o f desert and the 
sandstorms which sweep through the f e r t i l e lands o f n o r t h e r n 
Sudan from the Sahara. 
3. Planted B e l t s : 
Since the v a r i o u s needs o f the p o p u l a t i o n f o r land 
make i t impossible to r e - e s t a b l i s h the v e g e t a t i o n cover on the 
whole o f i t s p o t e n t i a l growing area, means t o recover the 
changed or d i s t u r b e d e c o l o g i c a l balance should be found. 
One o f the most e f f i c i e n t methods i s the p l a n t i n g o f s h e l t e r 
b e l t s ; by means o f t r e e b e l t s , the f o r e s t can be extended 
beyond the boundaries o f i t s normal growth, f o r instance i n t o 
the semi-desert areas. With the a p p l i c a t i o n o f i r r i g a t i o n , 
p l oughing and manuring, t r e e s can be e s t a b l i s h e d i n an 
environment n o r m a l l y i n i m i c a l to t h e i r growth. Tree p l a n t i n g 
i s thus e s s e n t i a l i n the no r t h e r n parts o f the Sudan which are 
o f t e n swept by sandstorms and threatened by desert 
encroachment, and where n a t u r a l t r e e growth i s hampered by 
c l i m a t i c c o n d i t i o n s . The main problem, c o n s t i t u t e d by the 
inadequacy o f i r r i g a t i o n water, may be solved a f t e r the 
completion o f the Aswan High Dam, and by the u t i l i z a t i o n o f t h 
seasonal streams r a d i a t i n g from the l i m i t e d h i l l s and 
i s o l a t e d " j e b e l s " . 
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I t i s q u i t e u n f o r t u n a t e t h a t the vast m a j o r i t y , i f 
not a l l , o f the farmers and scheme-owners ignore the 
importance o f s h e l t e r b e l t s since they see o n l y the drawbacks 
which t r e e growth imposes on the c u l t i v a t i o n o f a f i e l d ; t o 
them, i t i n v o l v e s a l o s s of ground, hinders mechanization, 
and reduces the y i e l d o f a crop through i t s shading and the 
co m p e t i t i o n o f i t s r o o t s . 
(a) S h e l t e r s f o r Crops: 
Scheme-owners and farmers must be encouraged t o p l a n t 
s h e l t e r b e l t s because the p r o f i t s t o be d e r i v e d therefrom are 
t w o f o l d : the t r e e s p l a n t a t i o n can pro v i d e timber, f i r e w o o d , 
r o o f poles and fence p o s t s , and i n the meantime they s h e l t e r 
the f i e l d crop. No experiments on y i e l d s have been undertaken 
i n the Sudan, but Appendix IV gives a general idea o f the 
e f f e c t of s h e l t e r b e l t s on the y i e l d s o f some crops i n the 
steppe regions o f the U.S.S.R. Sh e l t e r s can also prevent 
d i r e c t wind damage to the r a t h e r d e l i c a t e products l i k e 
f l o w e r s and f r u i t s . 
(b) S h e l t e r s f o r Pastures: 
This k i n d o f s h e l t e r cannot be spoken o f w i t h o u t 
s t r e s s i n g the n e c e s s i t y o f improving the g r a z i n g lands o f 
western and eastern Sudan by the p r o v i s i o n o f adequate water 
p o i n t s and the growing o f grasses p a l a t a b l e to animals on a 
s c i e n t i f i c b a s i s , and, above a l l , the c a r e f u l c o n t r o l o f these 
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pastures against o v e r - c o n c e n t r a t i o n o f animal p o p u l a t i o n . 
A s h e l t e r "provides e a r l i e r growth and t h e r e f o r e g r e a t e r 
p r o d u c t i o n o f grass. B e t t e r s t r a i n s o f grass can be grown, 
and t h e r e f o r e more stock, and also b e t t e r s t r a i n s o£ stock 
can be kept."^"'"^ The s h e l t e r can also protect the animals 
against h i g h winds. I f the g r a z i n g l a n d i s l i m i t e d , which 
i s not the case i n most p a r t s o f the country, the screen 
can be l o c a t e d i n a place l e s s s u i t a b l e f o r the grass growth. 
The sudan, which has a l a r g e animal p o p u l a t i o n g r a z i n g on an 
already overgrazed, exposed and erosion-threatened l a n d , 
needs such b e l t s to f i x the s o i l , minimize e r o s i o n and help 
i n p r o v i d i n g adequate r i c h pastures. 
Species of windscreen f o r b o t h cropland and 
p a s t o r a l land should, wherever p o s s i b l e , be capable of the 
p r o d u c t i o n o f good timber because u l t i m a t e l y a time w i l l 
come when i t w i l l be needed as f o r e s t produce. The f o l l o w i n g 
aspects should also be considered: 
( i ) Root c o m p e t i t i o n should be curbed as much as 
p o s s i b l e . 
( i i ) Owing to the ever i n c r e a s i n g need f o r mechanization, 
h i g h e r growing species must f r e q u e n t l y be chosen 
f o r the p r o t e c t i o n o f l a r g e r p l o t s . 
( i i i ) Where the c u l t i v a b l e l a n d i s l i m i t e d , as i s the 
case along the main N i l e i n the Northern Province, 
species which w i l l develop broad crowns may be 
s e l e c t e d f o r p l a n t a t i o n o f b e l t s . 
( i v ) Species poisonous t o animals and species which 
spread e a s i l y i n t o the adjacent f i e l d s must be 
avoided. 
J.Van Der Linde, Trees Outside the Forest i n F.A.O.(ed.), 
Forest I n f l u e n c e s . Rome, 1962, p.157. 
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( 4 ) Other I n f l u ences: 
The presence o f f o r e s t s and t r e e s i s recognized as 
being b e n e f i c i a l to the h e a l t h o f the people l i v i n g i n t h e i r 
v i c i n i t y . Many component f a c t o r s c o n t r i b u t e t o t h i s i n f l u e n c e : 
the more or l e s s complete drainage o f swamps increases the 
he a l t h i n e s s o f marshy l o c a l i t i e s , probably by d e s t r o y i n g the 
breeding-grounds o f m a l a r i a l mosquitoes; another component 
f a c t o r i s the e l i m i n a t i o n o f a i r p o l l u t i o n by the f i x a t i o n o f 
dust suspended i n the a i r on the surface o f the leaves. This 
i s why an e f f o r t i s always made t o set aside parks i n s i d e 
towns and encircle the la t t e r w i t h green b e l t s ; woods or even 
groves o f t r e e s around h a b i t a t i o n s and settlements i n 
otherwise bare country are o f great value i n r e l i e v i n g the 
monotony o f the scenery; they p r o v i d e r e c r e a t i o n a l and l e i s u r e 
f a c i l i t i e s . I t i s also f o r these reasons t h a t attempts are 
made to p l a n t t r e e s i n rows along b o t h sides o f the roads. 
The f o r e s t has a r e g u l a t o r y e f f e c t on the stream 
f l o w by ensuring a h i g h e r degree o f water i n f i l t r a t i o n d u r i n g 
the r a i n y season t o be l i b e r a t e d d u r i n g the d r y season; i t also 
helps the p r e v e n t i o n o f s i l t i n g behind dams and on the r i v e r 
f l o o r by the f i x a t i o n o f the s o i l . When these f o r e s t s are 
devastated, i n f i l t r a t i o n i s reduced, and water runs o f f r a p i d l y 
d u r i n g the r a i n y season c a r r y i n g l a r g e q u a n t i t i e s o f sediments 
i n t o the r i v e r s ; q u i t e o f t e n these f i n e p a r t i c l e s , t o g e t h e r 
w i t h n u t r i e n t m a t e r i a l i n s o l u t i o n , are t r a n s p o r t e d out i n t o 
the sea and are thus l o s t w h i l e the coarses fragments are 
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deposited i n the r i v e r beds. Thus d e f o r e s t a t i o n i n v o l v e s a l o s s 
o f n u t r i e n t m a t e r i a l s and s o i l s , or r i s e o f the l e v e l o f the 
r i v e r bed and an i r r e g u l a r i t y of streamflow. The r i s i n g o f the 
l e v e l o f the r i v e r bed may hamper or h a l t n a v i g a t i o n on the 
r i v e r i t s e l f and cause the r i v e r s t o undercut t h e i r banks and 
change t h e i r courses or else t o overflow t h e i r banks and cause 
excessive damage by f l o o d i n g or by the d e p o s i t i o n o f coarse 
sediments over a g r i c u l t u r a l lands. The s i l t i n g up o f streams 
or depressions may also cause the f o r m a t i o n o f swamps or 
impervious pans. The i r r e g u l a r i t y o f the streamflow may also 
cause f l o o d s , r e s u l t i n g i n l o s s o f crops, b u i l d i n g s , domestic 
animals and even human l i v e s ; f l o o d s may also s e r i o u s l y 
j e o p a r d i z e the h e a l t h o f the p o p u l a t i o n . The i r r e g u l a r i t y o f 
streamflow i s also accompanied by a h i g h p r o b a b i l i t y o f crop 
f a i l u r e i n areas dependent on i r r i g a t i o n . This f o r e s t 
i n f l u e n c e on streams i s o f great importance, which becomes 
g r e a t e r not o n l y w i t h the steady r i s e i n water requirements f o r 
i n d u s t r y , e l e c t r i c i t y , c u l t i v a t i o n and g r a z i n g , but also because 
by the very reason of these requirements, the users of such 
waters s e t t l e near t h e i r source i n ever i n c r e a s i n g numbers, 
forming ever r i c h e r centres which are consequently l i a b l e t o 
i r r e g u l a r water s u p p l i e s . 
Tourism i s one o f these i n f l u e n c e s which i s r e l a t i v e l y 
i gnored. Forests, which are considered i n l e s s developed 
communities as being u n s u i t a b l e f o r human h a b i t a t i o n , now 
a t t r a c t ever l a r g e r groups of people f o r more or l e s s l o n g 
1 ' 
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stays as people become crowded i n urban centres and as 
communication f a c i l i t i e s spread out and increase. The only 
c o u n t e r - a t t r a c t i o n s to the f o r e s t are the sea, lakes and 
beaches, and r e s o r t s , where the f o r e s t i s combined w i t h these 
a t t r a c t i o n s , are o f t e n p r e f e r r e d . The Jebel Mara, the Red 
Sea and the E l Dinder Game Reserves may pr o v i d e popular 
t o u r i s t centres w i t h more than one a t t r a c t i o n . The 
p r e s e r v a t i o n o f w i l d game, which i s another f u n c t i o n p r o v i d e d 
by the f o r e s t , i s important not o n l y from a t o u r i s t p o i n t o f 
view but also as a source o f hard currency. Rhinoceros, f o r 
in s t a n c e , i s worth o f the equivalence o f L.S.7»000 i n hard 
currency per head. Many w i l d animals now con f i n e d to the 
f o r e s t s o f the southern p a r t s o f the country were known to 
l i v e f u r t h e r n o r t h , b ut s t a r t e d t o migrate southwards w i t h the 
i n c r e a s i n g clearance of the f o r e s t s o f c e n t r a l and south-
c e n t r a l Sudan. I t i s becoming more and more p r e s s i n g to 
demarcate and p r o t e c t f o r e s t s necessary f o r the p r e s e r v a t i o n 
of the dear game o f the Sudan. 
Dune s t a b i l i z a t i o n i s another f o r e s t i n f l u e n c e the 
u t i l i z a t i o n o f which i s so common and world-wide t h a t i t needs 
no j u s t i f i c a t i o n . I t s s i g n i f i c a n c e i s d e r i v e d from the f a c t 
t h a t sand creep over the a g r i c u l t u r a l lands o f the n o r t h e r n 
p a r t s o f the Sudan has already s t a r t e d . 
The a s p i r a t i o n a l i n f l u e n c e o f the f o r e s t has been 
r e a l i z e d throughout the ages, and poets, w r i t e r s , p a i n t e r s 
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and philosophers have d e r i v e d i n s p i r a t i o n from i t . From 
the e a r l i e s t times the f o r e s t has l e f t a very deep 
impression on the minds o f people, and i t i s o f t e n 
associated w i t h r e l i g i o u s b e l i e f s among some o f the 
N i l o t i c t r i b e s . This f i n d s expression i n the v e n e r a t i o n 
of c e r t a i n k inds of t r e e s , w h i l e the f o l k l o r e o f many 
p r i m i t i v e t r i b e s i s bound up w i t h the f o r e s t and the 
s p i r i t s which i n h a b i t i t . 
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Chapter I I I 
Forest Products 
Pr o d u c t i o n i s the most important aspect o f f o r e s t r y 
though i t cannot be separated from p r o t e c t i o n . The main aim 
of a l l f o r e s t management i s t o m a i n t a i n a sustained y i e l d . I n 
t h i s chapter there i s an emphasis on the main f o r e s t products 
of the country though refer e n c e t o minor produce i s made. 
1. Sawn Timber: 
Sawn timber may be d i v i d e d i n t o two ca t e g o r i e s -
power sawn timber and hand sawn timber, and both combine to 
c o n s t i t u t e the t o t a l p r o d u c t i o n o f sawn timber ( i n c l u d i n g 
r a i l w a y sleepers) i n the Sudan. The p r o d u c t i o n o f r a i l w a y 
sleepers from both power and hand sawn timber has been 
c o n t i n u a l l y decreasing since the peak year, 1959/60. Although 
the number o f r a i l w a y sleepers produced from power sawn 
timber d u r i n g 1962/63 i s f o u r times t h a t produced i n 1 9 5 2 / 5 3 , 
i t i s only about a h a l f , t w o - t h i r d s and t h r e e - q u a r t e r s o f the 
p r o d u c t i o n d u r i n g the years 1959/60, 1960/61 and 1961/62 
r e s p e c t i v e l y (Appendix v ( l ) ) . The p r o d u c t i o n o f r a i l w a y 
sleepers from hand sawn timber i n 1962/63, though seven-
eighths o f t h a t o f 1952/53, i t i s o n l y about o n e - s i x t h , one-
f i f t h and a q u a r t e r o f the p r o d u c t i o n d u r i n g the years 1959/60, 
1960/61 and 1961/62 r e s p e c t i v e l y . 
This downward t r e n d o f p r o d u c t i o n o f r a i l w a y 
sleepers (Fig.11)cannot be taken as a c r i t e r i o n f o r the 
F i g . 11. - 5 9 ' 
P r o d u c t i o n of Ra i lway S leepers 
Power Sawn 
Hand Sawn 
7 
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7. 7s 
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Financial Y « a r s 
F i g . 11: Compiled from data o f Appendix V ( i ) and ( i i ) 
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c a p a b i l i t y of the country to produce them, but i t can only 
be regarded as an i n d i c a t i o n of the expansion of r a i l w a y 
communication. The y e a r 1959/60, showing the h i g h e s t 
production of s l e e p e r s , c o i n c i d e d w i t h the g r e a t e s t r a i l w a y 
e x t e n s i o n s , southwards to Wau i n the Bahr e l Ghazal P r o v i n c e 
and westwards to Nyala i n D a r f u r P r o v i n c e . The Sudan has now 
a t t a i n e d s e l f - s u f f i c i e n c y i n the production of r a i l w a y 
s l e e p e r s f o r both the Sudan R a i l w a y s Department and the 
Sudan G e z i r a Board. But i t i s n e c e s s a r y to remember t h a t 
f u t u r e economic development w i l l e s s e n t i a l l y l e a n on an 
e x t e n s i v e network of r a i l w a y communication and the F o r e s t s 
Department should be prepared to meet t h i s f u t u r e demand. 
The q u a n t i t a t i v e c o n t r i b u t i o n of the hand operated 
sawyer camps has always been s i g n i f i c a n t . The p r o p o r t i o n 
of the hand sawn to power sawn timber v a r i e d from 31% i n 
1952/53, to 29% i n 1956/57, to 31.5% i n 1958/59 and reached 
as high as hV$> i n 1960/61. These f i g u r e s show t h a t i n c r e a s i n g 
dependence i s l a i d on these hand sawing camps; i n the sherrt run 
t h i s may be j u s t i f i e d by the i n a b i l i t y of the country to 
i n s t a l l expensive c a p i t a l equipment, but i n the long run i t 
may be n e c e s s a r y to i n s t a l l such machinery w i t h the aim of 
r e d u c i n g the c o s t of production, i n c r e a s i n g the p r o d u c t i v i t y 
of the worker and meeting the requirements of the expanding 
p o p u l a t i o n and economy. 
With the ex c e p t i o n of 1955/56 production, the t o t a l 
F i g . 12. - 60' 
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F i g . 12: Compiled from data of Appendix V"(i) and ( 
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produce of sawn timber (Appendix V ( i i i ) ) a n n u a l l y i n c r e a s e d 
by an amount v a r y i n g from l e s s than 700 to over 5,000 cubic 
metres; the production of 1955/56 was a f f e c t e d by the r i o t s 
and p o l i t i c a l u n s t a b i l i t y which swept the southern p a r t s of 
the country r a t h e r than by f o r e s t p o l i c y . The magnitude of 
production i s e s s e n t i a l l y determined by the s m a l l a r e a of 
f o r e s t r e s e r v e s i n the v i c i n i t y of s a w m i l l s , and the l i m i t e d 
number of both sawing i n s t a l m e n t s and hand sawing camps. 
Of the sawn timber, the hard wood continued to 
c o n s t i t u t e over 95% of the t o t a l output (Appendix v ( i i i ) a n d 
F i g . 13)- T h i s i s only n a t u r a l owing to the t r o p i c a l i t y 
of iiie country's c l i m a t e and the confinement of the 
a l t i t u d i n a l i n f l u e n c e to v e r y s m a l l l o c a l i t i e s . The 
percentage of s o f t timber shows a s l i g h t i n c r e a s e from 1.83 
i n 1952/53, to 2.67 i n 1957/58, I.98 i n 1960/61, 3.01 i n 
1961/62, and 4.06 i n 1962/63. Measured a g a i n s t the 1952/53 
production f i g u r e s , sawn s o f t wood continued to i n c r e a s e 
at a r a t e h i g h e r than that of the sawn hard wood; f o r s o f t 
timber, t h i s percentage i n c r e a s e i s 56 i n 1956/57, 253 i n 
1958/59, 305 i n 1960/61 and 691 i n 1962/63 w h i l e the s i m i l a r 
percentage i n c r e a s e s f o r hard timber are 118, 2hk, 268 and 
253 r e s p e c t i v e l y f o r the same y e a r s . 
The f i r s t survey to a s s e s s the p r e s e n t requirements 
of the country f o r the main f o r e s t products was conducted 
i n 1962 by the F o r e s t s Department of the Sudan, a s s i s t e d 
F i g . 13. - 61' 
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13: Compiled from data of Appendix V ( i i i ) 
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by the F.A.O. I t was c a r r i e d out i n the form of a census 
c a l l e d "The F o r e s t Products Consumption Census", which i s 
summarized i n Appendix v ( i v ) and ( v ) . T h i s r e v e a l s t h a t the 
r u r a l s e c t o r , having about 92% of the t o t a l p o p u l a t i o n , i s 
the major consumer. The p r e s e n t annual p r o d u c t i o n of sawn 
timber by the F o r e s t s Department i s about 30,000 cu b i c 
metres; together w i t h a p r i v a t e p r o d u c t i o n of about.6,000 
cub i c metres the t o t a l annual production i s about 36,000 
cubic metres. S i n c e the country's annual consumption of 
sawn timber i s about 152,500 cubic metres, the Sudan now 
imports an average amount of about 60,000 cu b i c metres 
a n n u a l l y i n the form of sawn timber and manufactures of sawn 
wood, and the remaining p a r t e n t e r s i n the form of packing 
m a t e r i a l s or re-used timber. 
By J u l y 1970, the annual consumption of sawn 
timber i s f o r e c a s t to climb to about 185,000 cu b i c metres, 
and the production of the F o r e s t s Department i s hoped to r e a c h 
76,000 cubic metres. I f an allowance of 10,000 cubic metres 
i s estimated to be p r i v a t e l y produced, the t o t a l p roduction 
w i l l then be 86,000 cubic metres, w i t h a d i f f e r e n c e of about 
100,000 cubic metres. According to some o f f i c i a l s of the 
F.A.0.,^^ the annual output of sawn timber from Sudan's 
f o r e s t s , both r e s e r v e d and unreserved, can amount to 15^,760 
F.A.O. Report No.1291 to the Government of the Sudan, 
Rome, 1960. 
-63-
cubic metres of which about 80% w i l l be i n the form of poor 
q u a l i t y timber; but these f i g u r e s should be viewed w i t h c a r e 
as the r e p o r t emphasized t h a t adequate data was not a v a i l a b l e 
f o r a sound estimate and many of the f i g u r e s were merely 
guess work. However i n a c c u r a t e the r e p o r t , i t s t i l l remains 
v a l i d t h a t the p l a n t i n g of good q u a l i t y timber f o r e s t s near 
the consumption c e n t r e s i s the only way to meet the country's 
f u t u r e requirements of sawn timber. 
2. Firewood and C h a r c o a l : 
The demand f o r firewood and c h a r c o a l has i n c r e a s e d 
s i n c e 1938 (Table V I I I ) to such an extent t h a t the 
F o r e s t r y D i v i s i o n has had to take a g r e a t e r p a r t i n the 
o r g a n i z a t i o n of i t s supply than had been a n t i c i p a t e d a t 
the time of enactment of the F o r e s t Ordinances. T h i s 
i n c r e a s e i s g e n e r a l l y due to the f o l l o w i n g : 
( i ) the i n c r e a s e i n s e t t l e m e n t and growth of towns, 
( i i ) a g e n e r a l improvement i n the standards of l i v i n g , and 
( i i i ) an i n c r e a s e d amount of money i n c i r c u l a t i o n . 
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Table V I I I : Despatches of Firewood and C h a r c o a l 
from Ra i l w a y S t a t i o n s n o r t h of 
Sen n a r - K o s t i L i n e 
Year !' 3 Firewood i n M ] Charcoal i n Tons 
1937 ] 2,000 | 4,722 
194l ! 14,475 ! 4,858 
1945 ! 40,630 1 10,134 
1949 I 33,323 j 13,095 
1958 1 137,817 ! 109,021 
1963 1 216,569 1 197,524 
Sources: ( l ) T.H.Kipling, The Supply of Woodfuel and Roofing 
P o l e s to Khartoum, the G e z i r a and Government 
Departments, B u l l e t i n No.5, A g r i c u l t u r a l 
P u b l i c a t i o n Committee, Khartoum, 1950, p.3-
(2) F o r e s t s Department, Reports f o r the P e r i o d 
J u l y 1958 to June 1959 and J u l y 1962 to 
June I963, Khartoum. 
The F o r e s t Products Consumption Census (Appendix 
V ( v ) ) shows t h a t over 80% of the t o t a l consumption of 
firewood and c h a r c o a l comes from the r u r a l p o p u l a t i o n , and 
t h a t the per c a p i t a consumption i n urban a r e a s i s l e s s than 
o n e - t h i r d of t h a t i n r u r a l a r e a s . 
( a ) The Three Khartoum Towns: 
The firewood and c h a r c o a l supply f o r the Three 
Khartoum Towns o r i g i n a t e s mainly i n the f o l l o w i n g a r e a s : 
( i ) the c e n t r a l f o r e s t r e s e r v e s on the Blue N i l e 
south of Sennar. 
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( i i ) the c e n t r a l f o r e s t r e s e r v e s on the Rahad and 
Dinder t r i b u t a r i e s . 
( i i i ) the unreserved f o r e s t s between Hawata and 
Qala en Nahal. 
( i v ) the d e s e r t scrub f o r e s t s around the Three Khartoum 
Towns. 
Of these, firewood r a i l e d from the Blue N i l e a r e a s 
constitutes the l a r g e r p a r t of the supply (Appendix v ( v i ) and 
F i g . 14). The demand f o r firewood has always been g r e a t e r than 
t h a t f o r c h a r c o a l , though the l a t t e r a l s o shows a tendency to 
i n c r e a s e . C h a r c o a l , which i s used e n t i r e l y f o r domestic 
purposes, g i v e s a c l e a r e r i n d i c a t i o n than firewood of the r i s e 
i n p o p u l a t i o n and the standard of l i v i n g . The i n c r e a s e i n 
population, due to tne est a b l i s h m e n t of i n d u s t r i e s and the 
i n f l o w of the r u r a l p o p u l a t i o n to f i n d occupation, has 
pushed the demand f o r firewood and c h a r c o a l w e l l above t h e i r 
supply. 
Table I X : Consumption of Firewood, Cha r c o a l and 
P a r a f f i n i n the Three Towns. 
Year 
ii 
1 Firewood 
1 R a i l e d 
i n Tons 
Not R a i l e d 1 T o t a l 
C harcoal 
i n Tons 
1 
' P a r a f f i n i n 
iGallons 
1960/61 ' 16,808 9,377 ! 26,185 10,650 ] 1,688,995 
1961/62 ! 23,709 9,ioo j 32,809 7,668 ! 1,790,335 
1962/63 ! 11,799 7,375 1 19,174 12,823 ! 1,104,000 
Sources: F o r e s t s Department, Reports f o r the P e r i o d s J u l y 
1960 to June 1961, J u l y 196l to June 1962, and 
J u l y 1962 to June I963, Khartoum. 
F i g . Ik. - 65' 
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F i g . Ik: Compiled from data of Appendix v ( v i ) 
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The Three Khartoum Towns consume a n n u a l l y a v e r y 
l a r g e amount of u n r a i l e d firewood, r a n g i n g from kO to 50% of 
the t o t a l annual consumption (Appendix V ( v i i ' , ) ) • Over 33% 
of the annual supply i s brought by animals, l o r r i e s , boats 
and r a f t s from the d e s e r t scrub f o r e s t s i n the surroundings of 
the Three Towns; the remaining p a r t of the supply comes from 
remote a r e a s : the Fung i n the Blue N i l e P r o v i n c e and K a s s a l a 
and Gedaref a r e a s . As a r e s u l t of the i n t e n s i v e l o c a l c u t t i n g , 
the d e s e r t scrub f o r e s t i s d i m i n i s h i n g q u i c k l y ; i n about 15 
y e a r s the f o r e s t has r e t r e a t e d to about a 65-miles r a d i u s . 
P r o t e c t i v e measures, l i k e i n c r e a s i n g the q u a n t i t y of r a i l e d 
firewood and r a i s i n g the r o y a l t y r a t e s on d e s e r t scrub wood 
are e s s e n t i a l . 
The e s t a b l i s h m e n t of p l a n t a t i o n s w i t h i n the a r e a , or 
w i t h i n easy r e a c h of i t , i s the b e s t s o l u t i o n . The Khartoum 
Green B e l t , which covers an a r e a of about 7,035 feddans, and 
the proposed A c a c i a n i l o t i c a ( s u n t ) p l a n t a t i o n s i n the 
a n n u a l l y inundated f l a t s of the White N i l e between Khartoum 
and J e b e l A u l i a , should supply the g r e a t e r p a r t of the f u t u r e 
wood requirements of the Three Towns. These p r o j e c t s , 
through r e d u c t i o n i n t r a n s p o r t c o s t s , are aimed at r e d u c i n g the 
p r e s e n t market p r i c e s of firewood and c h a r c o a l . 
(b) The G e z i r a : 
The needs of the G e z i r a are mostly met from the 
c e n t r a l f o r e s t r e s e r v e s on the Blue N i l e n o r t h of Sennar. 
A d d i t i o n a l q u a n t i t i e s of wood are cut from the Rahad and Dinder 
Fig-. 15. - 66' 
Consumption of Fuelwood in T h r e e Towns 
Firewood 
Charcoal 
1937 39 
F i g . 15: Compiled from data of Appendix v ( v i i ) and Table IX 
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t r i b u t a r i e s and d e l i v e r e d by n a t i v e boat and r a f t . The demand 
f o r firewood has always been high, and d u r i n g the 19^0*s i t 
overtook the demand f o r b u i l d i n g p o l e s (Appendix v(VTO_)). 
The per c a p i t a consumption of f u e l i n the G e z i r a tends 
to be h i g h e r than i n the remaining p a r t s of the country other 
than the Three Khartoum Towns. I t v a r i e s c o n s i d e r a b l y from 
one p a r t of the G e z i r a to another because of v a r i a t i o n i n 
the standard of l i v i n g , a v a i l a b i l i t y of nearby f o r e s t 
r e s e r v e s and p r o x i m i t y to the r a i l w a y l i n e . The a r e a s l y i n g 
w i t h i n easy r e a c h of the r a i l w a y l i n e combine firewood and 
c h a r c o a l f o r t h e i r f u e l ; on the other hand, the p r o p o r t i o n of 
c h a r c o a l burnt r i s e s the f u r t h e r the v i l l a g e i s from the 
r a i l w a y l i n e , and i n many p l a c e s i t p r a c t i c a l l y r e p l a c e s 
firewood, as i n the case of Abu Udeina and Beweida 
(Appendix V ( i X ) ) . The t o t a l consumption f i g u r e s f o r the 
e n t i r e a r e a of the G e z i r a are not a v a i l a b l e , but t a b l e X 
i s an approximate i n d i c a t i o n of the t o t a l consumption i n 
s e l e c t e d p l a c e s . 
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Table X: Consumption of Firewood and 
Charc o a l i n S e l e c t e d P l a c e s 
P l a c e 1 3 1 Firewood i n M 1 Charcoal i n Tons 
Wad Medani ! 33,100 ! 2,775 
Singa 1 20,240 I 308 
Suki J 9,080 1 122 
Northern Fung R u r a l ! 99,870 1 847 
D i s t r i c t 
R o s e i r e s and Damazin ! 1,830 ! 221 
Kurmuk 1 1,110 ! ih 
Source: F o r e s t s Department, Report f o r the P e r i o d J u l y 1962 
to June, 1963, Khartoum, 1963. 
The G e z i r a , owing to the r e l a t i v e l y h i g h e r standard 
of l i v i n g and the b e t t e r medical s e r v i c e s , has a hig h e r net 
r a t e of p o p u l a t i o n i n c r e a s e than the other p a r t s of the Blue 
N i l e P r o v i n c e ; t h i s i s r e f l e c t e d i n the h i g h e r demand f o r f u e l 
wood. During the p e r i o d from J u l y to the end of the ye a r , the 
average t o t a l demand f o r f u e l wood i s about 850,000 cu b i c 
metres; but d u r i n g the p e r i o d from the beginning of the year 
to the end of June, when the s e a s o n a l l a b o u r e r s pour i n t o 
the G e z i r a , the average t o t a l demand f o r these f o r e s t 
commodities r i s e s to about 1,200,000 cubic metres. 
( c ) Other P a r t s of the Country: 
" The annual consumption (average f o r the y e a r s 
1961,62 and 63) of firewood and c h a r c o a l i n other s e l e c t e d 
F i g . 16. - 68' 
Fuelwood Consumption in B. N. Prov. 
too F i r e wood I I 1 1 to 1 I I 1 80 1 1 I I I 1 I 1 i 1 i i 1 i i 1 1 i 1 I 1 i 
1 I i I 10 
1 
Htdmni Slngm Sukl N.Fvng Kurmuk H o m l r t i 1 l a m n l n 
F i g . 16. Compiled from data of Table X. 
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p l a c e s i s given i n Appendix V (x). The consumption of f u e l 
wood i s almost confined to towns i n the Western D i v i s i o n and 
the three southern p r o v i n c e s owing to the low standard of 
l i v i n g and the nomadic n a t u r e of the r u r a l p o p u l a t i o n of 
the west and the s u b s i s t a n c e economy of the Southern Sudan. 
However, the demand has shown a tendency to i n c r e a s e , 
e s p e c i a l l y i n Kordufan and Darfur P r o v i n c e s , d u r i n g the l a s t 
decade. 
I n the Nrthern P r o v i n c e , f u e l wood i s s t i l l brought 
by l o r r i e s from K a s s a l a P r o v i n c e to Atbara and Ed Damar; 
firewood i s a l s o r a i l e d i n t o the Shendi a r e a from the E a s t e r n 
D i v i s i o n . But s t i l l the f u e l wood supply f o r the p r o v i n c e as 
a whole i s f a r below the demand. The estimated annual 
consumption f o r the e n t i r e p r o v i n c e i s about 107,000 tons of 
c h a r c o a l and 2,000,000 cubic metres of firewood. The r u r a l 
p o p u l a t i o n of the a r e a c o l l e c t s wood fr^om the d e s e r t scrub 
f o r e s t f o r t h e i r domestic purposes, and those along the N i l e , 
e s p e c i a l l y i n Wadi H a l f a - A b r i r e a c h , use the l e a v e s of the dat 
palm t r e e s to augment t h e i r scrub f u e l wood. 
F u e l P r i c e s : 
I t has been c a l c u l a t e d t h at the use of f u e l wood at 
pr e s e n t s a l e p r i c e s ( r a n g i n g from L.S.1.1 to L.S0.2 per cubic 
metre over the whole country) i s four times as cheap as the 
use of p a r a f f i n , and c h a r c o a l i s twice as cheap as p a r a f f i n ; 
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i t has a l s o been f o u n d t h a t t h e p r o p o r t i o n o f f u e l p o i n t s ' 
t o t h e t o t a l p o i n t s o f c o s t o f l i v i n g i n t h e Sudan i s f a r l e s s 
t h a n i n o t h e r c o u n t r i e s . T h e p r e s e n t heavy s u b s i d y 
o f f o r m a t i o n and p r o d u c t i o n c o s t s o f f i r e w o o d may be 
j u s t i f i e d by t h e advantage o f t h e use o f f u e l wood on i m p o r t e d 
f u e l , l i k e k e r o s e n e , t o t h e n a t i o n a l economy, by t h e f a c t 
t h a t f u e l wood g r o w i n g , p r o d u c t i o n and t r a d e p r o v i d e 
employment o p p o r t u n i t i e s f o r thousands o f p o o r e r Sudanese 
c i t i z e n s and by t h e i n d i r e c t v a l u e s o r i n f l u e n c e s o f such 
f i r e w o o d f o r e s t s . 
The p r i c e s o f f i r e w o o d a r e h i g h e s t i n t h e Three 
Khartoum Towns. I t has been s u g g e s t e d t h a t t h e s e p r i c e s can 
be r e d u c e d by h a n d i n g t h e whole o p e r a t i o n f r o m c u t t i n g t o 
r e t a i l i n g o f f o o d t o p r i v a t e e n t e r p r i s e . T h i s may be t r u e i n 
t h e s h o r t r u n , b u t i t i s i n e v i t a b l e t h a t t h e p r i c e s w i l l soon 
& t a r t t o r i s e as t h e demand i n c r e a s e s and t h e s u p p l y o f t h e 
p r e s e n t a c c e s s i b l e wood d i m i n i s h e s , i f i t i s n o t supplemented 
by new p l a n t a t i o n s . When t h e whole o p e r a t i o n becomes a 
monopoly o f t h e p r i v a t e s e c t o r , t h e e n t e r p r i s e r s w i l l c u t 
down, i f n o t c o m p l e t e l y e l i m i n a t e , c o m p e t i t i o n between 
themselves and t h e q u a n t i t y s u p p l i e d w i l l be k e p t j u s t below 
t h e demand, t h u s p u s h i n g t h e p r i c e s up. A n o t h e r e q u a l l y 
i m p o r t a n t a s p e c t i s t h a t t h e heavy s u b s i d i e s now p a i d by t h e 
M.K.Shawki, A Note on F i r e w o o d and C h a r c o a l S u p p l y and 
Cos t s , Sudan S i l v a 7 ( l ) , 1957, p.10. 
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government w o u l d n o t be p a i d by t h e p r i v a t e s e c t o r , a f a c t o r 
w h i c h w i l l a l s o e n t a i l a r i s e i n t h e p r i c e s o f f i r e w o o d . 
F u r t h e r m o r e , t h e h a n d i n g o v e r o f t h e whole b u s i n e s s 
t o p r i v a t e e n t e r p r i s e , w h i c h i s w h o l l y governed by t h e d e s i r e 
t o maximize i t s p r o f i t s , w i l l e v e n t u a l l y endanger t h e 
p r o t e c t i o n a s p e c t o f f o r e s t s . So i t i s h i g h l y advantageous 
t h a t t h e whole b u s i n e s s s h o u l d r e m a i n i n t h e hands o f t h e 
p u b l i c s e c t o r , n o t o n l y i n t h e Three Khartoum Towns b u t 
o v e r t h e whole c o u n t r y . 
3. Round Timber and Bamboo: 
The r e q u i r e m e n t s o f t h e Sudan f o r t e l e g r a p h p o l e s 
a r e e v e r - i n c r e a s i n g . The p r o d u c t i o n i n r e c e n t y e a r s i s n o t 
h i g h and i s c o n f i n e d m a i n l y t o t h e E a s t e r n and t h e Western 
D i v i s i o n s ; i n 196l/62, t h e E a s t e r n D i v i s i o n p r o d u c e d 19,323 
t e l e g r a p h p o l e s w h i l e t h e Western D i v i s i o n p r o d u c e d 7»732, 
10,27^ and 6,233 i n t h e y e a r s 1959/60, 1961/62 and 1962/63 
r e s p e c t i v e l y . The p r o d u c t i o n o f such p o l e s does n o t 
c o n s t i t u t e a l a r g e p a r t o f t h e t o t a l p r o d u c t i o n o f r o u n d 
t i m b e r . 
The t o t a l p r o d u c t i o n o f r o u n d t i m b e r , o t h e r t h a n 
f i r e w o o d , ( Appendix v ( X l ) ) i s l e s s t h a n 50$ o f t h e t o t a l 
a n n u a l consumption w h i c h i s about 1,000,000 c u b i c m e t r e s ; b u t 
l a r g e amounts, u s u a l l y used by t h e l o c a l i n h a b i t a n t s f o r t h e i r 
v a r i o u s d o m e s t i c p u r p o s e s , a r e n o t i n c l u d e d i n t h e p r o d u c t i o n 
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f i g u r e s . The b i g g e s t market f o r r o u n d t i m b e r i s c o n s t i t u t e d 
by t h e h e a v i e r p o p u l a t e d areas o f t h e n o r t h ; about 50 - 68$ 
o f t h e l a r g e amounts o f t h e bamboo p o l e s p r o d u c e d i n t h e 
s o u t h e r n Sudan and s o u t h e r n Fung a r e t r a n s p o r t e d t o t h e 
more pop u l o u s areas o f t h e G e z i r a and t h e Three Khartoum Towns 
F u t u r e Need f o r Timber: 
The r e q u i r e m e n t s o f t h e c o u n t r y f o r t i m b e r a r e n o t 
l i k e l y t o f a l l , b u t t o i n c r e a s e , i n t h e f o r e s e e a b l e f u t u r e 
f o r t h e f o l l o w i n g r e a s o n s : 
( a ) t h e upward demographic t r e n d i s h i g h (2.9$). 
( b ) t h e main f o r e s t p r o d u c t s w h i c h were i m p o r t e d i n t o t h e 
c o u n t r y i n 19^3 show a tremendous i n c r e a s e over t h e 
f i g u r e s o f 1962 f o r i n s t a n c e ; t h i s i n c r e a s e i s about 
22.7$ f o r p u l p and p u l p p r o d u c t s , about 23.7$ f p r 
r o u n d wood and about 24.9$ f o r p r o c e s s e d wood. 
f o l l o w i n g t h e economic advancement o f t h e c o u n t r y , 
t h e permanent s e t t l e m e n t o f t h e o v e r 3 m i l l i o n 
nomads and semi-nomads w i l l need an immense 
p r o d u c t i o n o f t i m b e r and bamboo p o l e s . 
( d ) t h e r i s e i n t h e s t a n d a r d o f l i v i n g w i l l be 
accompanied by a g e n e r a l c o n v e r s i o n o f t h e r u r a l 
t r a d i t i o n a l d w e l l i n g s i n w h i c h l a r g e q u a n t i t i e s 
o f v a r i o u s t y p e s o f g r a s s a r e used t o a b e t t e r 
h o u s i n g s t a n d a r d d e p e n d i n g on veneer s h e e t s , r o u n d 
wood and bamboo p o l e s . 
wood w i l l c o n t i n u e t o be used as f u e l f o r t h e 
v a r i o u s d o m e s t i c purposes because i t s p r i c e i s f o u r 
t i m e s as cheap as k e r o s e n e and c h a r c o a l t w i c e as 
cheap as k e r o s e n e . T h i s s i t u a t i o n i s l i k e l y t o 
c o n t i n u e t i l l t h e u n r e s e r v e d woodlands a r e d e c l a r e d as 
F.A.O., Yearbook o f F o r e s t P r o d u c t s S t a t i s t i c s , Rome, 
1964, pp.50,58,60 and 68. 
-73-
f o r e s t r e s e r v e s o r e l s e t h e i r d e v a s t a t i o n becomes 
so t h o r o u g h t h a t an a c u t e s h o r t a g e o f f u e l wood 
pushes i t s p r i c e above t h a t o f k e r o s e n e . 
( f ) no c o a l o r o i l d e p o s i t s have y e t been d i s c o v e r e d i n 
t h e Sudan, and c o n s e q u e n t l y t h e g e n e r a t e d h y d r o s 
e l e c t r i c power w i l l c o n t i n u e t o be c o m p l e t e l y 
u t i l i z e d i n t h e o p e r a t i o n o f t h e e x i s t i n g and 
p l a n n e d i n d u s t r i e s . A c o n v e r s i o n f r o m f u e l wood 
t o e l e c t r i c i t y f o r d o m e s t i c uses i s n o t l i k e l y 
because t h e m a r g i n a l p r o d u c t i v i t y o f e l e c t r i c i t y 
w i l l c o n t i n u e t o be h i g h e r i n i n d u s t r i a l f i e l d s 
t h a n as a d o m e s t i c f u e l . 
( g ) t h e e x p a n s i o n o f t h e economy w i l l e s s e n t i a l l y l e a n 
upon a tremendous i n c r e a s e o f r a i l w a y and t e l e g r a p h 
c ommunication t o l i n k a l l p a r t s o f t h e c o u n t r y , and 
hence a g r e a t need f o r sawn and r o u n d t i m b e r . 
C o n c r e t e , as a s u b s t i t u t e f o r sawn r a i l w a y s l e e p e r s , 
cannot be used because i t s c o s t o f p r o d u c t i o n i s 
f a r h i g h e r t h a n t h a t o f s l e e p e r s . 
( h ) t h e i n d u s t r i a l i z a t i o n o f f o r e s t p r o d u c t s , f o r t h e 
p r o d u c t i o n o f v a r i o u s t y p e s o f p u l p m a n u f a c t u r e s , 
o i l , f o d d e r c r o p s , t a n n i n g m a t e r i a l , sacks, r o p e s 
and t h r e a d s , t o meet t h e r e q u i r e m e n t s o f t h e 
e x p a n d i n g l o c a l m a rket r e q u i r e s t h e e s t a b l i s h m e n t 
o f f o r e s t p l a n t a t i o n o f s e l e c t e d s p e c i e s . 
( i ) t h e n e c e s s a r y p r o t e c t i o n a g a i n s t t h e i n c r e a s i n g 
dangers o f w i n d and sand e r o s i o n , d e s e r t c r e e p , 
s evere d e s t r u c t i v e w i n d s , s i l t i n g , f l o o d s and f l u c t u r r , 
a t i o n o f r i v e r f l o w n e c e s s i t a t e s t h e r e s e r v a t i o n o f 
n a t u r a l o r t h e c r e a t i o n o f new f o r e s t s on t h e 
t h r e a t e n e d s i t e s . 
( j ) f r o m t h e w o r l d p o i n t o f v i e w t h e h i g h e r s t a n d a r d o f 
l i v i n g does n o t n e c e s s a r i l y mean an a u t o m a t i c 
r e d u c t i o n i n t h e p e r c a p i t a c o n s u m p t i o n o f f u e l 
wood; i n F i n l a n d , where t h e s t a n d a r d o f l i v i n g 
( g r o s s d o m e s t i c p r o d u c t i o n ) i s o v e r 10 t i m e s 
h i g h e r t h a n t h a t i n T a n g a n y i k a , t h e p e r c a p i t a 
c o nsumption o f f u e l i s more t h a n t h a t i n T a n z a n i a 
( A p p e n d i x v ( X I l ) ) . 
For a l l t h e s e reasons by t h e t i m e t h e p o p u l a t i o n 
d o u b l e s ( a b o u t 1985) t h e Sudan w i l l need h t i m e s as much 
t i m b e r as i t i s consuming a t p r e s e n t ; by t h e n t h e c o u n t r y 
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w i l l a n n u a l l y need about 150 m i l l i o n c u b i c m e t r e s o f f i r e w o o d , 
4.25 m i l l i o n c u b i c m e t r e s t o produce about 7.1 m i l l i o n t o n s 
o f c h a r c o a l , 4 m i l l i o n c u b i c m e t r e s o f o t h e r forms of r o u n d 
t i m b e r and about 700,000 c u b i c m e t r e s o f sawn t i m b e r . 
The p o s s i b i l i t i e s f o r an immediate i n c r e a s e o f t h e 
c o u n t r y ' s t i m b e r p r o d u c t i o n a r e n o t g r e a t , t h e y can b a r e l y 
meet i t s p r e s e n t needs, b u t c e r t a i n l y t h e y cannot c o v e r i t s 
f u t u r e r e q u i r e m e n t s . I t i s e s s e n t i a l t o remember t h e 
w a s t e f u l manner i n w h i c h t i m b e r i s c u t and c h a r c o a l b u r n t ; 
a l s o a l o t o f wood c u t i n t h e c l e a r a n c e o f l a n d f o r 
a g r i c u l t u r a l p r a c t i c e s i s n e v e r u t i l i z e d ; t h e r e a r e a l s o 
l a r g e amounts o f wood a n n u a l l y b u r n t by h u n t i n g and s t r a y 
g r a s s - f i r e s . T h i s h a r v e s t f r o m t h e f o r e s t s o f t h e c o u n t r y 
i s no l i g h t r a t e o f d e p l e t i o n i f n o t c o n t r o l l e d o r 
i m m e d i a t e l y r e p l a n t e d . The complete u t i l i z a t i o n o f t h i s 
h a r v e s t may improve t h e s i t u a t i o n ; o t h e r improvements may 
be e x p e c t e d i n t h e n a t u r a l f o r e s t s as a r e s u l t o f p r o t e c t i o n 
a g a i n s t u n c o n t r o l l e d f i r e s and s h i f t i n g c u l t i v a t i o n . I t i s 
v i t a l t h a t as l a r g e a p r o p o r t i o n as p o s s i b l e o f t h e l a n d 
b e a r i n g m i l l a b l e t i m b e r s h o u l d r e c e i v e t h e p r o j e c t i o n t h a t 
can o n l y be a f f o r d e d by making i t i n t o f o r e s t r e s e r v e . B u t 
even t h i s w i l l n o t be enough, and t h e o n l y s o l u t i o n t o t h e 
p r o b l e m i s t o grow f o r e s t p l a n t a t i o n s a t a h i g h e r r a t e t h a n t h 
p r e s e n t one. The n a t u r a l f o r e s t s o f t h e c o u n t r y cannot a s s u r e 
t h e f u t u r e s u p p l y o f sawn t i m b e r because most o f t h e i r t i m b e r 
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i s o f low- q u a l i t y , b u t t h e y can c o n t i n u e t o s u p p l y a l a r g e 
p a r t o f t h e c o u n t r y ' s r e q u i r e m e n t s f o r f i r e w o o d and o t h e r f o r m 
o f r o u n d wood. The c o u n t r y * s needs f o r f i r e w o o d and 
c h a r c o a l c o u l d be s a t i s f i e d by t h e c r e a t i o n o f 11,000 feddans 
o f f o r e s t p l a n t a t i o n a n n u a l l y ; t h e demand f o r o t h e r forms o f 
r o u n d t i m b e r c o u l d be met by p l a n t i n g 3>000 feddans a n n u a l l y ; 
f o r sawn t i m b e r needs t o be met i t w i l l be n e c e s s a r y t o c r e a t e 
5,500 feddans o f hardwood p l a n t a t i o n s and 1,^00 feddans o f 
s o f t w o o d p l a n t a t i o n s e v e r y y e a r . By t h e t i m e t h e p o p u l a t i o n 
d o u b l e s , t h e c o u n t r y w i l l have new p l a n t a t i o n s o f 275,000 
feddans f o r f i r e w o o d and c h a r c o a l , 75,000 feddans f o r o t h e r 
forms o f r o u n d t i m b e r and 137,500 feddans o f h a r d wood and 
35,000 feddans o f s o f t wood f o r sawn t i m b e r . 
The emphasis i s l a i d on p l a n t a t i o n s because 
p r o d u c t i o n o f t i m b e r f r o m them i s advantageous i n many r e s p e c t 
One f e d d a n o f t e a k p l a n t a t i o n , f o r i n s t a n c e , w o u l d produce as 
much t i m b e r as 200 feddans o f n a t u r a l f o r e s t , t h u s g r e a t l y 
r e d u c i n g l o g g i n g and e x t r a c t i o n c o s t s . Timber grown i n 
p l a n t a t i o n s w i l l a l s o enable s a w m i l l s t o be e s t a b l i s h e d i n 
permanent s i t e s , t h u s making t h e i n s t a l l a t i o n o f b e t t e r 
m a c h i n e r y p o s s i b l e and e c o n o m i c a l . I t w i l l a l s o enable 
permanent v i l l a g e s f o r f o r e s t r y w o r k e r s t o be c o n s t r u c t e d . 
So i f t h e f u t u r e needs a r e t o be s a t i s f i e d , f o r e s t 
p l a n t a t i o n s h o u l d be done a t t h e r a t e o f 20,900 feddans 
a n n u a l l y ; r e s e r v a t i o n o f t h e n a t u r a l f o r e s t s s h o u l d 
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7 £ 
p r o g r e s s i v e l y i n c r e a s e a t a r a t e o f about 20$ o f t h e f i g u r e s 
i n t h e y e a r j u s t p r e v i o u s t o t h e enforcement o f t h e Ten Year 
P l a n f o r Economic and S o c i a l Development. 
T a b l e X I : P l a n t a t i o n and R e s e r v a t i o n o f F o r e s t s 
( i n 
Feddans) 
S t a n d a r d 
Year 
1959/60 
1960/61 
D e s i r e d A c t u a l 
1961/62 1962/3 
D e s i r e d 1 A c t u a l D e s i r e d 1 A c t u a l 
Areas 
P l a n t e d 
Areas 
Reserved 
Areas 
P l a n t e d 
and 
Reserved 
Areas 
Mapped 
T o t a l 
F o r e s t 
Reserve 
as on 
30.6. 
7,620 
266,280 
273,900 
124,252 
2,354,206 
20,900 
319,536 
340,436 
149,102 
e,694,642 
10,299 
121,622 
131,921 
211,839 
2,436,127 
20,900 
372,792 
393,692 
173,952 
p , 088,338 
13,971 
90,782 
104,753 
76,637 
2,590,880 
20,900 
426,048 
446,948 
198,802 
3,535,282 
15,639 
7,801 
23,440 
72,794 
2,6i4 ,320 
Sources: F o r e s t s Department, R e p o r t s f o r t h e P e r i o d s J u l y 
1959 t o June 1960, J u l y 1960 t o June 1961, J u l y 
1962 t o June 1963, Khartoum. 
A c c o r d i n g t o t h e s e e s t i m a t e s t h e d e s i r e d p l a n t a t i o n 
w i l l r e a c h a f i g u r e o f 522,500 feddans by t h e t i m e t h e 
p o p u l a t i o n d o u b l e s , and t h e d e s i r e d r e s e r v a t i o n w i l l r e a c h 
about 23,965,00 f e d d a n s ; t h e t o t a l f o r e s t r e s e r v e w i l l t h e n be 
about 27 m i l l i o n feddans ( a b o u t 45,000 square m i l e s ) , o r 
about 4.5$ o f t h e t o t a l a r e a o f t h e c o u n t r y . B ut i n r e a l i t y 
t h o u g h t h e r a t e o f p l a n t a t i o n i s i n c r e a s i n g , i t i s s t i l l 
I / 
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o n l y about 75$ o f t h e d e s i r e d f i g u r e i n t h e t h i r d y e a r o f t h e 
P l a n , and t h e a c t u a l r e s e r v a t i o n i s o n l y 2$ o f t h e d e s i r e d 
r e s e r v a t i o n o f n a t u r a l f o r e s t s ( T a b l e X I ) ; t h i s has g i v e n a 
t o t a l f o r e s t r e s e r v e o f o n l y about t w o - t h i r d s o f t h e d e s i r e d 
t o t a l f o r e s t r e s e r v e . The p r e s e n t r a t e s o f a f f o r e s t a t i o n 
and r e s e r v a t i o n o f n a t u r a l f o r e s t s , low as t h e y a r e , may be 
f u r t h e r l o w e r e d i n f u t u r e as i n d i c a t e d by t h e i n c r e a s i n g gap 
between t h e d e s i r e d and t h e a c t u a l f i g u r e s o f t h e s u r v e y e d 
and mapped a r e a s . U n l e s s t h e a c t u a l p l a n t a t i o n and r e s e r v a t i o n 
f i g u r e s r e a c h , o r a t l e a s t a p proach, t h e d e s i r e d f i g u r e s , 
s h o r t a g e o f f o r e s t p roduce f o r t h e coming g e n e r a t i o n w i l l be t h e 
u l t i m a t e r e s u l t . T h i s gap between demand and s u p p l y i n d i c a t e s 
t h e e x t e n t o f t h e g e n e r a l l a c k o f a p p r e c i a t i o n o f f o r e s t r y , t h e 
r e l u c t a n c e t o d e v o t e more money and l a n d t o i t , and t h e 
u n d e r v a l u a t i o n o f t h e g r i e v o u s consequences. 
D u r i n g t h o s e t h r e e f i r s t y e a r s o f t h e Development P l a n , 
t h e d i s t r i b u t i o n o f t h e new f o r e s t p l a n t a t i o n s among t h e v a r i o u s 
d i v i s i o n s , and w i t h i n each s i n g l e d i v i s i o n , v a r i e s c o n s i d e r a b l y 
( T a b l e X I l ) . Most o f t h e s e p l a n t a t i o n s have r i g h t l y been l o c a t e d 
i n t h e area s w i t h h i g h e r p o p u l a t i o n d e n s i t i e s , t h u s g i v i n g 
t h e B l u e N i l e P r o v i n c e t h e g r e a t e r p r o p o r t i o n o f t h e s e 
p l a n t a t i o n s . W i t h i n t h e B l u e N i l e i t s e l f , t h e g r e a t e r m a j o r i t y 
o f them has been a l l o c a t e d i n t h e G e z i r a t o s a t i s f y t h e needs 
o f t h e r e l a t i v e l y h i g h e r c o n c e n t r a t i o n s o f p o p u l a t i o n . The low 
r a t i o o f t h e new p l a n t e d f o r e s t s w h i c h have been s i t e d i n 
Khartoum and t h e N o r t h e r n P r o v i n c e s can be r e l a t e d t o t h e 
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s m a l l a r e a l y i n g w i t h i n t h e a d m i n i s t r a t i v e b o u n d a r i e s o f t h e 
f o r m e r , and t h e c l i m a t i c a r i d i t y and t h e n e g l i g i b l e 
p o p u l a t i o n d e n s i t y away f r o m t h e main N i l e i n t h e case o f t h e 
l a t t e r . Between t h e s e two extremes a r e s i t u a t e d t h e t h r e e 
s o u t h e r n p r o v i n c e s where t h e e r a d i c a t i o n and c l e a r a n c e o f 
f o r e s t s have n o t y e t been as t h o r o u g h as i n t h e n o r t h e r n 
p a r t s o f t h e c o u n t r y . 
T a b l e X I I ; D i s t r i b u t i o n o f New F o r e s t 
P l a n t a t i o n s ( i n Feddans; 
D i v i s i o n |1959/60 1 1960/61 [ 1961/62 1 1 1962/63 
E a s t e r n ] 2,764.0 J 4,568,50 1 7,215.25 I 9,344.65 
Western J l , 4 o o . 6 ! 1,943.15 1 1,826.00 ] 2,o49.oo 
E q u a t o r i a 11,654.7 i 2,278.35 ! 3,084.00 ! 2,775.80 
Bahr e l 1 562.0 1 854.71 1 677.00 1 210.00 
Ghazal J J 
Upper N i l e [ 620.0 \ 644.00 [ 1,030.00 J 944.00 
Khartoum and ! 578.5 ! 9.50 { 139.00 1 316.00 
N o r t h e r n J 1 
T o t a l 1 7,619.8 110,298.21 113,971.25 I 15,639.45 
Sources: F o r e s t s Department, R e p o r t s f o r , t h e P e r i o d s J u l y 
1959 t o June 1960, J u l y 1960 t o June 1961, J u l y 196l 
t o June 1962 and J u l y 1962 t o June 1963, Khartoum. 
4. Gum A r a b i c : 
Gum a c a c i a , o r gum a r a b i c as i t i s more u s u a l l y 
c a l l e d i n commerce, i s o b t a i n e d f r o m A c a c i a Senegal. a t r e e 
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t h a t appears t o be c o n f i n e d t o t h e area, between l a t i t u d e s 
11°N and l4°N., and extends i n a b e l t f r o m t h e s o u t h e r n p a r t s 
o f t h e Red Sea c o a s t t o Senegal i n t h e West A f r i c a n c o a s t ^ ^ . 
A l t h o u g h gum a r a b l e i s p r o d u c e d i n East A f r i c a , N i g e r i a and 
Senegal, t h e Sudan has an a l m o s t complete monopoly o f t h e 
w o r l d 1 s m a r k e t s , i t s p r o d u c t i o n sometimes r i s e s t o 90$ o f t h e 
w o r l d ' s t o t a l p r o d u c t i o n . 
( a ) Gum Tree C y c l e and Wounding; 
Two d i s t i n c t t y p e s o f v e r e k f o r e s t s can be 
d i s t i n g u i s h e d : t h e "geneina" t y p e w h i c h i s t h e r e s u l t o f 
r e g e n e r a t i o n on p r e v i o u s l y c u l t i v a t e d l a n d , and t h e "wadi" 
t y p e t h e r e g e n e r a t i o n o f w h i c h seems t o have t a k e n p l a c e 
w i t h o u t t h e s o i l b e i n g c u l t i v a t e d , i . e . n a t u r a l r e g e n e r a t i o n 
(2) 
as opposed t o a i d e d r e g e n e r a t i o n . A c c o r d i n g t o B l u n t x , i t 
appears t h a t A c a c i a v e r e k y i e l d s gum o n l y when i t i s i n an 
u n h e a l t h y c o n d i t i o n w h i c h may be due t o t h e f o l l o w i n g : 
(1) Lack o f m o i s t u r e i n t h e s o i l ; A c a c i a v e r e k pushes o u t 
l o n g l a t e r a l r o o t s i n i t s s e a r c h f o r w a t e r . 
(2) The extreme p o v e r t y o f t h e s o i l i n s o l u b l e s a l t s ; i t 
has been f o u n d t h a t t h e b e s t gardens o f A c a c i a v e r e k , 
f r o m a gum y i e l d i n g p o i n t o f v i e w , a r e u s u a l l y t h o s e 
on l a n d w h i c h has been c u l t i v a t e d f o r many y e a r s , and 
has c o n s e q u e n t l y been worn o u t and made u n s u i t a b l e 
f o r f u r t h e r c r o p p r o d u c t i o n . 
(3) S t u n t e d g r o w t h o f t h e t r e e ; i t has been n o t i c e d t h a t 
a n y t h i n g done t o make them h e a l t h i e r l e s s e n s t h e 
q u a n t i t y o f t h e y i e l d . 
v ' A.H.W.Weir, Observations made w h i l e s t u d y i n g Gum A r a b i c 
P r o d u c t i o n i n A n g l o - E g y p t i a n Sudan, U n p u l i s h e d R e p o r t t o 
t h e F o r e s t r y D i v i s i o n , Khartoum, 1928, p.8. 
(2) B l u n t , op. c i t . , 1926, p . 4 l . 
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W i t h some m i n o r v a r i a t i o n s , t h e c y c l e o r r o t a t i o n 
i n t h e a c a c i a gum a r e a s t a r t s w i t h t h e c u l t i v a t i o n p e r i o d whic! 
b e g i n s w i t h t h e c l e a r a n c e o f t h e a c a c i a s c r u b by t h e 
c u l t i v a t o r s , l e a v i n g a c h a r a c t e r i s t i c v e g e t a t i o n o f sparse 
g r a s s and B a l a n i t e s a e g y p t a i c a ( h e g l i g ) . The sand dunes a r e 
p u t under t h e c u l t i v a t i o n o f Pennisetum t y p h o i d e u m (dukhn) and 
Sarghum v u l g a r e ( d u r a ) f o r k t o 10 y e a r s a f t e r w h i c h t h e s o i l 
becomes exhaus t e d and i n f e s t e d w i t h S t r i g a h e r m o n t h i c a ( b u d a ) , 
a r o o t - p a r a s i t e o f t h e s e c e r e a l s . At t h i s s t a g e t h e l a n d i s 
abandoned, and i t t h e n passes i n t o t h e second phase. D u r i n g 
t h i s c o l o n i z a t i o n s t a g e , t h e l a n d s t a r t s t o be c o l o n i z e d by 
Cenehrus b i f l o r u s ( h a s k a n i t ) , A c a c i a Senegal and A c a c i a s e y a l , 
a l l o f w h i c h r e g e n e r a t e on t h e f r e s h l y worked and c l e a r e d 
s o i l . I n t h r e e y e a r s t i m e t h e a c a c i a s r e a c h a h e i g h t o f about 
1-g- me t r e s and i n about 5 y e a r s t h e y a r e r e a d y t o be wounded. 
T h i s marks t h e s t a r t o f t h e n e x t s t a g e o f t h e c y c l e , t h e 
"geneina" ( g a r d e n ) phase, d u r i n g w h i c h t h e dominant a c a c i a s 
a r e wounded f o r gum; t h i s l a s t s f o r 6 t o 10 y e a r s . The l a s t 
s t a g e , t h e d e t e r i o r a t i o n phase, s t a r t s when t h e t r e e s b e g i n 
t o d i e o u t a l m o s t s i m u l t a n e o u s l y as a r e s u l t o f heay wounding. 
E v e n t u a l l y t h e l a n d i s b u r n t o v e r , and r e c u l t i v a t e d . 
For wounding t h e t r e e , t h e n a t i v e has a s m a l l , 
e s p e c i a l l y shaped axe w h i c h he d r i v e s under t h e b a r k o f t h e 
t r e e , making an i n c i s i o n as f a r as p o s s i b l e w i t h o u t i n j u r i n g 
t h e c a m b i a l l a y e r o r c u t t i n g i n t o t h e wood, w i t h a l e v e r l i k e 
m o t i o n . He t h e n p u l l s t h e axe back and t h u s b r e a k s t h e b a r k , 
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l e a v i n g two ends; he p u l l s one end upwards and t h e o t h e r 
downwards. The l e n g t h and b r e a d t h o f t h e s t r i p s v a r y w i t h t h e 
s i z e and age o f t h e t r e e ; t h e p i e c e o f t h e b a r k removed may be 
as s m a l l as one f o o t o r may e x t e n d f r o m t h e p o i n t o f t h e c u t 
t o t h e ground and up t o t h e main stem a l o n g a b r a n c h . When 
too much wood i s removed, t h e wood w i l l be exposed t o i n s e c t 
and f u n g o i d a t t a c k , and when t o o l i t t l e i s removed t h e wound 
r a p i d l y o c c l u d e s , and i n b o t h cases t h e r e i s l i t t l e o r no 
e x u d a t i o n . T h i s s k i l l e d o p e r a t i o n , i n w h i c h e v e r y y e a r a 
d i f f e r e n t p a r t o f t h e t r u n k i s wounded t i l l t h e t r e e ceases 
t o y i e l d gum, i s a c q u i r e d o v e r a number o f y e a r s . I f t h e 
t r e e i s wounded t o o e a r l y i n l i f e , i t i s l i a b l e t o d i e b e f o r e 
g i v i n g t h e maximum y i e l d ; t h e b e s t q u a l i t y gum i s o b t a i n e d 
f r o m t r e e s about 6 - 7 y e a r s o l d . 
The w e a t h e r p l a y s a s i g n i f i c a n t r o l e i n t h e 
o 
e x u d a t i o n o f gum; i f t h e t e m p e r a t u r e i s o v e r 100 F. a f t e r 
wounding t h e gum s t a r t s t o f l o w a l m o s t a t once, and t h e 
c o l l e c t o r can r e a p t h e h a r v e s t a f t e r 20 - 30 days; i f i t i s 
l o w e r t h a n 90°F, t h i s p e r i o d extends t o kO - 60 days. The 
e a r l y wounding e x p e r i m e n t c o n d u c t e d a t Umm Ruwaba E x p e r i m e n t a l 
P l a n t a t i o n i n 1928, under t h e s u p e r v i s i o n o f Massey, 
Government B o t o n i s t and Show, A s s i s t a n t C o n s e r v a t o r o f F o r e s t s , 
c o n f i r m e d " t h a t t a p p i n g (wounding) i s b e s t done between 1 s t 
November and 1 5 t h December" .A"*" ^  , T h i s r e s u l t i s s t i l l v a l i d 
( l ) W e i r, op. c i t . , 1928. p.20. 
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and i t enables t h e i n h a b i t a n t s t o c o l l e c t t h e gum t h r o u g h o u t 
t h e e n t i r e h o t , d r y season. 
Research t o improve t h e method o f c o l l e c t i n g and t h e 
q u a l i t y o f gum i s o f v i t a l i m p o r t a n c e i f t h e Sudan i s t o secure 
t h i s s i g n i f i c a n t i n d u s t r y . So f a r r e s e a r c h u n d e r t a k e n t o 
improve t h e gum gardens has shown t h a t d i r e c t sowing o f seeds 
w i t h a g r i c u l t u r a l c r o p s , as d e m o n s t r a t e d on a l a r g e s c a l e 
i n t h e Gedaref a r e a , i s t h e cheapest and most e f f e c t i v e 
method o f e s t a b l i s h i n g "hashab" p l a n t a t i o n s . E x p e r i m e n t s 
showed t h a t much b e t t e r g r o w t h i n t h e e a r l y s t a g e s t a k e s p l a c e 
on c l a y o r sandy c l a y s o i l s t h a n on sandy s o i l s . The g r e a t e s t 
"hashab" f o r e s t s a r e f o u n d on t h e sandy s o i l s o f K o r d u f a n and 
D a r f u r P r o v i n e s , hence t h e i m p o r t a n c e o f e s t a b l i s h i n g 
p l a n t a t i o n s on t h e c l a y s o i l s o f t h e B l u e N i l e and K a s s a l a 
P r o v i n c e s . Large s c a l e mechanized sowing o f "hashab" on c l a y 
o r sandy c l a y s o i l s s h o u l d be c o n t i n u e d , e s p e c i a l l y a f t e r t h e 
success o f t h e f i r s t e x p e r i m e n t when 800 feddans were 
m e c h a n i c a l l y e s t a b l i s h e d i n Rawashda a t Gedaref a r e a d u r i n g 
t h e 1962 r a i n y season. 
S h i f t i n g f a r m e r s can i n c r e a s e t h e i r income by 
sowing "hashab" seeds t o g e t h e r w i t h t h e i r a g r i c u l t u r a l c r o p s , 
b u t t h e "hashab" t r e e s s h o u l d be about h m e t r e s a p a r t 
( F i g . 1 8 ) t o secure a maximum number o f t r e e s , t o g i v e them 
enough space t o grow and t o ensure f r e e movement when 
h a r v e s t i n g t h e gum. The "hashab" seeds can be grown a y e a r 
F i g . 18. - 82' 
Gum G a r d e n s 
0 Seeds of 
Seeds of 
Hashab and other crops 
agricultural crops only 
0 
V ) 
1> 
**. 
4 metres^ 
Q> 
0 0 o ' 0 0 
0 
0 . . . Q . . • 0 - - 0 - - 0 
0 ' 0 ' 0 0 ' 0 
F i g . 18: Redrawn f r o m F o r e s t s Department, op. c i t . , 
l e a f l e t No.K ( i n A r a b i c ) , 1 9 6 l . 
tJ •» 
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b e f o r e t h e f a r m e r abandons t h e p l o t and moves t o a n o t h e r . 
T h i s method i s v e r y advantageous s i n c e i t s c o s t s a r e low 
(6 oz. o f seeds, c o s t i n g o n l y L.S. 0.025, a r e enough f o r a 
complete f e d d a n ) ; i t saves t i m e s i n c e t h e f a r m e r can sow h i s 
"hashab" and o t h e r c r o p s a t t h e same t i m e ; i t a c c e l e r a t e s 
t h e r e g e n e r a t i o n o f t h e v e g e t a t i o n when t h e p l o t i s d e s e r t e d 
and c o n s e q u e n t l y h e l p s t h e ex h a u s t e d s o i l t o be f i x e d and 
r e t a i n i t s f e r t i l i t y . T h i s s i m p l e , cheap method o f "hashab" 
p l a n t a t i o n i s ca p a b l e o f t h e e s t a b l i s h m e n t o f 300 t r e e s i n 
each f e d d a n w h i c h , a f t e r 5 - 6 y e a r s , w i l l p r o d u c e about 1.55 
k a n t a r s o f gum a n n u a l l y , v a l u e d a t L.S. 3.750; a f t e r 10 y e a r s 
o f p r o d u c t i o n , d u r i n g w h i c h t h e f a r m e r has earned about 
L.S. 37.500 w i t h o u t i n v o l v i n g any a p p r e c i a b l e c o s t o f 
p r o d u c t i o n , t h e •trees may be c u t t o be used as f i r e w o o d , and t h e 
p l o t o f l a n d , w h i c h has r e t u r n e d i t s f e r t i l i t y , can be c u l t i v a t 
w i t h a g r i c u l t u r a l c r o p s . 
( b ) Gum P r o d u c t i o n and Tr a d e : 
Over 90$ o f t h e t o t a l gum p r o d u c t i o n o f t h e c o u n t r y 
e n t e r s i n t e r n a t i o n a l t r a d e ; t h e main commercial grades o f 
Sudan's gum a r e t h e f o l l o w i n g f i v e : 
( l ) N a t u r a l gum, i t c o r a s t s o f gum i n i t s o r i g i n a l 
c o n d i t i o n as p i c k e d f r o m t h e t r e e s . P i c k e r s a r e 
ex p e c t e d t o e x e r c i s e g r e a t c a r e i n r e m o v i n g t h e 
gum f r o m t h e t r e e s , and a premium may be p a i d f o r 
c l e a n " n a t u r a l " gum. T h i s t y p e o f gum i s n o t 
n o r m a l l y e x p o r t e d s i n c e i n t h e g r e a t e r m a j o r i t y 
o f cases h a n d - s o r t i n g w i l l be r e q u i r e d , and 
t h e cheap s k i l l e d l a b o u r n e c e s s a r y f o r t h i s 
o p e r a t i o n i s n o t a v a i l a b l e i n i m p o r t i n g c o u n t r i e s . 
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(2) Cleaned gum; Sudan's gum i s m o s t l y t r a d e d as " c l e a n " ; 
i m p u r i t i e s such as b a r k , t w i g s and p i e c e s o f o t h e r 
t y p e s o f gum a r e removed by h a n d - s o r t i n g t o g e t h e r 
w i t h t h e s m a l l e s t f r a g m e n t s and gum d u s t . 
(3) Clean and s i f t e d gum^^ ; gum i s c o l l e c t e d , s t o r e d 
and c l e a n e d i n sandy d e s e r t c o u n t r y , so an 
a d m i x t u r e o f sand i s commonly p r e s e n t . Some o f 
t h i s sand and gum d u s t a r e removed by s i e v i n g , a f t e r 
w h i c h gum i s packed i n sacks t o a v o i d f u r t h e r 
c o n t a m i n a t i o n . 
(4) Hand-Picked S e l e c t e d gum; s m a l l q u a n t i t i e s o f gum a r e 
s p e c i a l l y s e l e c t e d by h a n d - p i c k i n g t o c o n s i s t o n l y 
o f l a r g e r p i e c e s o f s p e c i f i e d s i z e and c o l o u r . 
(5) B l e a c h e d gum; t h e r e i s a s m a l l demand f o r gum w h i c h 
i s a l m o s t c o l o u r l e s s . T h i s i s s a t i s f i e d by b l e a c h i n g 
e s p e c i a l l y s e l e c t e d gum by exposure t o t h e sun d u r i n g 
t h e h o t t e s t season f o r a p e r i o d o f a t l e a s t two 
months. T h i s p r o c e s s reduces t h e m o i s t u r e c o n t e n t , 
i m p a r t i n g a u n i f o r m l i g h t c o l o u r and f r o s t e d 
appearance. 
B e f o r e t h e e s t a b l i s h m e n t o f t h e G e z i r a c o t t o n 
scheme, gum a r a b l e was t h e most i m p o r t a n t i t e m i n e x t e r n a l 
t r a d e . The p r o p o r t i o n o f t h e e x p o r t v a l u e o f gum t o t h e 
t o t a l v a l u e o f e x p o r t s has d e c l i n e d f r o m 36$ i n 1906, 34$ 
i n 1907, 31$ i n 1911, 43$ i n 1912 and 39$ i n 1923 t o about 
11$ i n r e c e n t y e a r s , b u t t h e p r o d u c t i o n and e x p o r t s o f gum 
"hashab" (Appendix v ( X I I l ) ) and gum " t a l h " ( A p p e n d i x V(XIV)) 
c o n t i n u e d t o i n c r e a s e , t h o u g h t h e r e were some adverse 
f l u c t u a t i o n s . The o u t p u t o f gum " t a l h " i s o n l y a s m a l l p a r t 
o f t h a t gum "hashab" ( F i g . 19), b o t h because t h e gum " t a l h " 
i s i n f e r i o r i n q u a l i t y and t h e " t a l h " t r e e i s more r e s t r i c t e d 
i n d i s t r i b u t i o n t h a n t h e "hashab" t r e e . The d e c l i n e o f 
(1) M.G.A. Chadwick, The M arket f o r Gum A r a b i c , u n p u b l i s h e d 
r e p o r t t o t h e F o r e s t s Department, 
Khartoum, p.38. 
F i g . 19. 
GUM PRODUCT10N 
10-\ 
52/53 S3/i 
F i n a n c i a l Y e a r s 
F i g . 19: Compiled from data o f Appendix v ( x i i i ) and ( 
-85-
gum " t a l h " exports i n recent years may be p a r t l y a t t r i b u t e d 
to the f a c t t h a t I n d i a , which f o r m e r l y took a l a r g e p a r t o f 
the Sudan's gum " t a l h " , has reduced i t s imports o f t h i s 
commodity as a p a r t o f a general campaign to reduce impor t s . 
Users i n I n d i a are, t h e r e f o r e , encouraged t o use l o c a l l y 
produced gum from other Acacia species. 
The Sudan's dominant p o s i t i o n i n i n t e r n a t i o n a l gum 
trad e i s not y e t s e r i o u s l y threatened (Table X I I l ) d e s p i t e the 
co m p e t i t i o n from Senegal and N i g e r i a , which has adversely 
a f f e c t e d the p r i c e s and exports o f gum " t a l h " . 
Table X I I I : World Exports o f Gum ( i n Tons) 
Country 1952 1953 | 1954 1955 | 1956 1957 ! 1958 
Sudan 32,015 39,707 J 37,913 4o,308 | 4 8 , 8 8 1 41,242 1 48,28? 
(French) 
West Africa 5,583 4,477 1 5 ,488 5,385 I 5,551 5,617 | 5,54^ 
N i g e r i a 2,515 1,830 1 728 1,709 | 1,132 785 1 1,85: 
Tangan-
y i k a 564 1 ,346 j 1 ,534 2,125 J 1,542 683 j 50: 
T o t a l 40,677 47,350 |45,663 49,527 | 57,106 48,327 | 56,18' 
Source: Chadwick, 6p. c i t . , p.32. 
Of the t o t a l gum export values (Appendix v ( X V l ) ) , 
the value o f gum " t a l h " i s o n l y about 3«8$. Gum i s shipped 
from the Sudan to many c o u n t r i e s . The s t a t i s t i c s o f exports 
f o r 196I show 52 c o u n t r i e s mentioned i n d i v i d u a l l y , by name, 
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and a t the end o f a l l t h i s the mention "other c o u n t r i e s " s t i l l 
appears, showing the vast areas which import Sudanese gum. 
Of these the U.K. and U.S.A. are by f a r the most s i g n i f i c a n t 
i m p o r t e r s (Appendix V ( X V I l ) ) . 
At the moment the World's t o t a l demand f o r gum seems 
to be s a t i s f i e d to the extent t h a t i t does not j u s t i f y any 
appreciable increase i n gum p r o d u c t i o n . Any tremendous 
increase i n output may o v e r - f l o o d the world's markets unless 
other uses o f gum have been discovered, or a b i g p a r t o f the 
product would be used i n some o f the v a r i o u s manufacturing 
f i e l d s , such as c o n f e c t i o n a r y , s i z i n g and f i n i s h i n g t e x t i l e s , 
adhesives, i n the manufacture o f i n k , drugs, matches, p o l i s h e s 
and i n s e c t i c i d e s . 
( c ) Marketing System: 
Before reaching the f i n a l s e l l i n g p r a c t i c e , a u c t i o n , 
gum i s traded i n by f i e main groups: 
(1) Natives who own gardens but do not have t r a n s p o r t 
and s e l l t h e i r gum t o others who have. 
(2) Nat i v e s who own gardens and have t r a n s p o r t animals 
or have gardens and pool the v i l l a g e t r a n s p o r t . 
(3) Camel-owning t r i b e s who go, i n good seasons, f o r 
miles i n t o the remote and waterless areas t o 
wound gardens which are not r e g u l a r l y put under 
p r o d u c t i o n , and take the product to the market. 
( 4 ) Camel-owning t r i b e s who simply go round buying 
gum and t a k i n g i t t o the market. 
(5) Camel-owning speculators who, on the chance o f a 
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few p i a s t r e s , buy gum i n one market and take i t to another 
market nearer to the r a i l w a y l i n e . 
The present system o f a u c t i o n i n g the gum was f i r s t 
i n t r o d u c e d a t En Nahud i n 1922, and then at the main gum 
market, E l Obeid, i n 1923. Towards the end o f 1948, the 
government suggested to the merchants t h a t the country was 
not g e t t i n g adequate r e t u r n f o r i t s near-monopoly o f gum, 
t h a t the c o l l e c t o r was not r e c e i v i n g a f a i r pjii'ce and t h a t 
s p e c u l a t i o n and unhealthy competitions among operators i n the 
export market were c o n t r i b u t o r y causes o f the i n s t a b i l i t y t h a t 
was apparent i n the t r a d e . The Sudan Government appointed an 
i n v e s t i g a t o r ( j . C . Gardiner) to examine and make recommendation! 
on the marketing o f gum. He found t h a t the marketing system 
i n f u r c e a t El Obeid was on the whole s a t i s f a c t o r y , i n t h a t i t 
s t i m u l a t e d c o m p e t i t i o n and was not conducive t o the f o r m a t i o n 
o f r i n g s . The d e a l e r s ' a c t i v i t i e s were known t o be b e n e f i c i a l , 
and to have some e f f e c t i n m i n i m i z i n g p r i c e f l u c t u a t i o n s . I n 
c o n s i d e r i n g the r o l e o f e x p o r t e r s , Gardiner concluded t h a t 
such c o m p e t i t i o n as e x i s t e d between them was normal and had 
not m a t e r i a l l y a f f e c t e d the export p r i c e . Nor d i d he f i n d 
evidence t h a t an i n s u f f i c i e n c y o f c a p i t a l had had more than a 
t r i f l i n g e f f e c t on the p r i c e obtained by the Sudan f o r i t s gum. 
So the government accepted a recommendation to leave the gum 
trade f r e e from o f f i c i a l i n t e r f e r e n c e . 
The marketing system i s advantageous over the former 
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b a r t e r system i n which the tapper p o s s i b l y got p a r t cash and 
p a r t i n c a n c e l l a t i o n o f some debt, e i t h e r o f h i s own or a 
r e l a t i v e . I t saves time since the whole buying and s e l l i n g 
o p erations l a s t f o r o n l y a few hours; i t prevents low q u a l i t y 
gum from g e t t i n g i n t o the market since a l l gum i s open to 
i n s p e c t i o n . The main drawback i s t h a t under such a system 
the merchants may combine to keep the market p r i c e low. 
There i s a s e r i e s o f b e n e f i c i a r i e s r e l a t e d to the 
system o f h i r i n g out the gum gardens, a l l c o n t r i b u t i n g t o the 
lower income o f the tapper. This system has been i n 
o p e r a t i o n since the beginning o f t h i s century, and i t was 
discussed by the C e n t r a l Economic B o a r d ^ ^ , which noted t h a t 
i t was p o s s i b l y not f e a s i b l e a t t h a t moment to p r o h i b i t t h i s 
l e a s i n g , but t h a t the p r a c t i c e would probably d i e a n a t u r a l 
death. I n s t e a d o f doing so, the system has grown and the 
number o f b e n e f i c i a r i e s has increased. At present the tapper 
has to pay i n one way or another t o one, or more or a l l o f the 
f o l l o w i n g : 
(1) Last year's tapper, p o s s i b l y a sub-tenant o f No.2. 
(2) A man who taps t r e e s or h i r e s t r e e s to a tapper and 
pays a r e n t i n cash or k i n d t o No.3. 
(3) The owner o f the garden; he i s owner by v i r t u e o f one 
or more o f the f o l l o w i n g : 
(a) The garden grew up on la n d which he or an 
ancestor c u l t i v a t e d . 
The C e n t r a l Economic Board at i t s 89th meeting i n May 
1915 minuted (Minute o f 89th Meeting o f C.E.B. on 
18 - 5- 15/31/15 V o l . 4 . ) ; Unpublished. 
-89-
(b) He pays an annual "awaid" (form o f t a x ) to the 
nearest potent t r i b a l leader as insurance o f t i t l e . 
( c ) He may be on a p a r t n e r s h i p basis w i t h the o r i g i n a l 
owner. 
Below i s an a n a l y s i s o f cash r e t u r n s per k a n t a r , 
under t h i s system, to the government and to persons h o l d i n g 
i n t e r e s t i n gum gardens. The f i r s t case (Table XIV and 
F i g . 'HQs'..) occurs where no dues are payable except to the 
government ( r o y a l t y ) , p a i d by the tapper and not by the garden 
owner; t h i s case i s f a i r l y l i m i t e d i n occurrance. Under such 
a system, the a c t u a l gum tapper gets l e s s than o n e - t h i r d o f the 
Table XIV: A n a l y s i s o f Cash Returns from Gum; F i r s t Case 
T o t a l y i e l d o f garden k kantars 
Distance from market 2 days 
Camel h i r e P.T.40 per day per k k a n t a r s 
Market P r i c e s P.T. 280, 260 and 2^0 
P r i c e s i n P.T. 
Camel h i r e 
Owner's share P r i c e - 20 
2 
Government Share 
(1) R o y a l t y 
(2) F r e i g h t 
T o t a l Government share 
Tapper's share p r i c e - 20 _ R o y a l t y 
2 
p r i c e o f h i s gum at the f i r s t p r i c e l e v e l , l e s s than o n e - t h i r d 
280 260 240 
20 20 20 
130 120 110 
50 50 50 
30 30 30 
80 80 80 
80 70 60 
F i g . 20. - 89' 
A n a l y s i s of G u m C a s h R e t u r n s - 1 . 
130-
120-
110-
100-
t 90\ 
2 80-
V) c 
i. 70-
<k 60-c <o 50-u 
i 40. 
« 30-
20-
70-
0 I 
Camel hire 
Owner's share 
rapper's share 
Government's share : freight 
Royalty 
0 • ^ 
E3 
I 
280 
Per Ka n ta r 
260 
Prices 
240 
in P. T. 
F i g . 20: Compiled from data o f Table XIV. 
a t the second 
Table XV; 
T o t a l y i e l d o f garden 
Distance from market 
Camel h i r e 
Market p r i c e s 
Market p r i c e s i n P.T. 
Camel h i r e 
Awaid 
Pay to Amin 
T o t a l p a i d 
Owner's share P r i c e - 50 
2 
Government Share ( l ) 
R o y a l t y 
(2) F r e i g h t 
T o t a l Government Share 
Tapper's share p r i c e - 50 _ 
l e v e l . 
Second Case 
k kantars 
2 days 
P.T. ko per day per k k a n t a i 
P.T. 280, 260 and ZkO 
280 260 2h0 
20 20 20 
15 15 15 
15 15 15 
50 50 50 
115 105 95 
50 50 50 
30 30 30 
80 80 80 
65 55 h5 
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and one-quarter at the t h i r d p r i c e 
A n a l y s i s o f Cash Returns from Gum: 
The second case (Table XV and F i g . 21 ) , which i s 
more commonly found, occurs where the owner o f the garden 
pays l o c a l "awaid" to a " s h a r t a i " ( t r i b a l head) or "omda" 
( l o c a l governor). The owner gives h i s garden to an "amih" 
(agent) on a h a l f share b a s i s , and the "amin" i n t u r n s e l l s 
h i s i n t e r e s t s to a tapper f o r about P.T.60. I n a l l t h r e e 
p r i c e l e v e l s , the a c t u a l gum tapper gets l e s s than o n e - f i f t h 
F i g . 2x. - 90' 
Ana lys i s of G u m Cash R e t u r n s - 2 . 
120 
110 
wo\ 
90 
80 
70-
60-
50-
40-
30-
20 
W-\ 
0 I 
Camel hire 
Aw a id 
Pay to Amin 
Owner's share 
Tapper's share 
Governments share: 
Freight g g 
Royalty Y / y 
2 8 
Per 
0 
Kantar 
26 0 
Prices in P.T. 
240 
F i g . 21: Compiled from data o f Table XV. 
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o f the p r i c e o f h i s gum, f a r l e s s than what the owner of the 
garden of the government gets. 
These low r e t u r n s o f the a c t u a l tappers which may-
have adverse e f f e c t s i n d i s c o u r a g i n g them from t a p p i n g a l l the 
a c c e s s i b l e t r e e s are the outcome o f the f o l l o w i n g : 
(1) The h i r i n g system through which the tapper loses about 
h a l f the p r i c e o f h i s gum. 
(2) The l a r g e number of middlemen who, to s e l l the 
product f o r an acceptable p r i c e i n the main markets, 
should get i t f o r a f a i r l y low p r i c e at the source. 
(3) The h i g h r o y a l t y r a t e imposed by the government, and 
the v a r i o u s l o c a l forms o f tax. 
(k) The c r y i n g need o f the tappers f o r cash and t h e i r 
ignorance o f the r e a l value o f t h e i r commodity. 
To s t i m u l a t e the tappers to tap a l l the gum t r e e s and 
extend t h e i r coverage o f t a p p i n g , i t i s necessary to ensure 
t h a t they r e c e i v e an appreciable share o f the p r i c e o f t h e i r 
gum. The establishment of-a. c e n t r a l co-operative s o c i e t y w i t h 
branches c o v e r i n g the e n t i r e gum producing areas may perform 
t h i s f u n c t i o n , d e s p i t e the widespread i l l i t e r a c y and l a c k o f 
co-operative education at the moment. This s o c i e t y should see 
to i t t h a t l a n d a t the d i s p o s a l o f any person i s j u s t l a r g e 
enough f o r him to t a p ; t h i s might be d i f f i c u l t i n the s h o r t 
run where t r i b a l chieves and l o c a l governors possess l a r g e 
estates o f l a n d , but i n the l o n g r u n t h i s may be solved by 
some s o r t of compensation; t h i s w i l l put an end t o the h i r i n g 
system now i n o p e r a t i o n . To e l i m i n a t e the l a r g e number of 
middlemen and to cut down the t r a n s p o r t a t i o n cost, branches o f 
the s o c i e t y can be e s t a b l i s h e d i n v a r i o u s producing areas so 
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t h a t the tappers can d e l i v e r t h e i r gum a f t e r one day's journey 
a t the maximum. This system would increase the cash r e t u r n s o f 
the tapper even i f the r o y a l t y r a t e continued t o be the same 
and the s o c i e t y charged as h i g h as 10 per cent o f the gum value 
f o r i t s v a r i o u s a c t i v i t i e s i n c l u d i n g the s e l l i n g o f gum i n the 
main market. Under such a system the per k a n t a r cash r e t u r n s to 
those having i n t e r e s t i n gum i s given i n Table XVI and Fig.-22. 
Table XVI: A n a l y s i s o f Cash Returns from Gum; T h i r d Case 
T o t a l y i e l d o f garden 4 kantars 
Distance from s o c i e t y 
s i t e 
Camel h i r e 
Market p r i c e s 
1 day 
P.T. 40 per day per 4 k a n t a r s 
P.T. 280, 260 and 240 
Market p r i c e s i n P.T. 280 260 240 
Camel h i r e 10 10 10 
Government Share 
( l ) R o y a l t y 50 50 50 
(2) F r e i g h t 30 30 30 
T o t a l 80 80 80 
Society's share 28 26 24 
Tapper's share 192 174 156 
Fig.22. _ 92' 
A n a l y s i s of G u m C a s h R e t u r n s — 3 
200-
190-
100-
170-
160-
150 
14 OA 
^ 1304 
2 120-
c 110-c 
^ 100 
at 
c 90. 
ID 
•o SO-
ti 
u. 
70-
a. so. 
50 
40 
30 
20 
104 
0 J 
Camel hire 
Society's share 
Tapper's share 
Government's share: 
Freight 
Roy a 11 y 
I 
280 260 240 
Per K a n t a r Prices in P.T. 
F i g . 22: Compiled from data o f Table XVI. 
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5• Other Forest Products: 
These i n c l u d e a wide range o f products, mostly f o r 
l o c a l needs though some enter the i n t e r n a t i o n a l t r a d e o f the 
country. For t a n n i n g , pods o f Acacia n i l o t i c a ( s u n t ) have 
been e x t e n s i v e l y produced and l o c a l l y used a l l over the Sudan 
f o r q u i t e a l o n g time. No records have been kept f o r i t s 
p r o d u c t i o n because no r o y a l t y or any other c o n t r o l measure i s 
imposed on i t . Table X V I I may give an i n d i c a t i o n o f i t s wide 
p r o d u c t i o n . 
Table X V I I : Despatches o f "Sunt" pods i n 1955/56 ( i n Tons) 
Market 
J 
'Quantity from 
i Kordufan 
1 Q u a n t i t y from 
i D a r f u r 
Er Rahad j 30 
Umm Ruwaba J 501 i 425 
S h e r k e i l a ! 700 ! 520 
T o t a l i 1,246 | 975 
Source: Forests Departments, Report f o r the Per i o d J u l y 
1955 to June 1956, Khartoum, 1956. 
Apart from Kordufan and Darfur Provinces, the 
important producing areas o f "sunt" pods (garad) are Kassala 
and the Blue N i l e Provinces. I n 1962, 58 tons o f "garad" 
were c o l l e c t e d by the Forests Department from the "sunt" 
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f o r e s t s o f the Eastern D i v i s i o n f o r the Government Tanning U n i t 
i n Khartoum. Recently, arrangements were made f o r the supply 
o f 20 tons of "garad" from the Singa and Hawata t r a c t s t o the 
U n i t e d Nations Special Fund P r o j e c t f o r a n a l y s i s . The r e s u l t s 
o f t h i s a n a l y s i s may be o f great i n t e r e s t to the country f o r i t 
might create a wider scope f o r the u t i l i z a t i o n o f the 
p o t e n t i a l resources o f "garad" f o r leefcher t a n n i n g . Another 
f o r e s t produce associated w i t h Acacia n i l i t i c a i s saw-dust, 
but i t i s now e x p l o i t e d o n l y on a small scale. I n 1963 small 
q u a n t i t i e s o f t h i s produce were sent t o the P l a n t P r o t e c t i o n 
and Pest C o n t r o l a u t h o r i t i e s f o r making b a i t s . 
Whole f r u i t s o f dom (dom n u t s ) are c o l l e c t e d every 
year from most p a r t s o f the country. I n the eastern p a r t s 
these are c o l l e c t e d mainly from the Gash f o r e s t s t o supply 
the f a c t o r y at Kassala which processes them f o r the p r o d u c t i o n 
of c a t t l e fodder. I n the west^the Northern and Blue N i l e 
Provinces, "dom" nuts are c o l l e c t e d f o r l o c a l consumption and 
l o c a l markets. A small scale t r a d e i n t h i s commodity began 
i n 1955 when 2,kOO tons were exported t o Hong Kong, I n d i a , 
Greece and Pakistan. 
"Zaaf", the l e a f f i b r e s o f the "dom" palm i s one 
o f the most important minor f o r e s t products i n Upper N i l e 
Province f o r the manufacture o f a wide range of a r t i c l e s 
i n c l u d i n g ropes, s t r i n g s , baskets, mats and v a r i o u s types o f 
c o n t a i n e r s ; but as p r o d u c t i o n i s done by p r i v a t e i n d i v i d u a l s , 
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no r e l i a b l e s t a t i s t i c s are a v a i l a b l e . During 1 9 6 0 , 5 0 0 
tons o f "zaaf" i n the Fung area and 6 0 0 tons i n Kassala 
Province were c o l l e c t e d f o r the manufacture o f ropes and 
baskets. I n the western p a r t s o f the Sudan, "zaaf" i s also 
produced i n b i g q u a n t i t i e s , e s p e c i a l l y from the palm f o r e s t s a t 
L i r i i n Kordufan and Nyala i n D a r f u r . 
Small q u a n t i t i e s o f honey and bees-wax are c o n t i n u a l l y 
c o l l e c t e d by l o c a l i n h a b i t a n t s i n Kassala and the Blue N i l e 
Provinces f o r b o t h domestic use and s a l e ; i n the southern 
p a r t s , Bahr e l Ghazal Province i s the most important producer 
o f these two f o r e s t commodities, i t s average annual p r o d u c t i o n 
b e i n g estimated a t 70 tons o f bees-wax and 2 4 , 0 0 0 tons o f 
honey. The people o f the Nuba Mountains, who c o l l e c t l a r g e 
amounts o f bees*axwand honey, produce "Luban" gum, an 
exudation o f B o s w e l l i a p a p y r i f e r a ( g a f a l ) , to be used f o r 
b u r n i n g i n s i d e houses as an i n s e c t r e p e l l e n t ; i t i s produced 
f o r domestic use as w e l l as f o r s a l e . 
A l l the t h r e e southern provinces produce v a r y i n g 
amounts o f " s i s a l " ropes, palm o i l , bees-wax, honey, " l u l i ' 
(Butyrosperumum n i l o t i c u m ) nuts and " l u l u " o i l . Between 1 6 , 0 0 0 
and 2 0 , 0 0 0 " r o t t l e s " ( l b s ) o f " l u l u " o i l were produced i n 
1 
I96O, the b u l k being from Raga and the Lakes D i s t r i c t o f the 
Bahr e l Ghazal Province. During 1 9 6 2 , 1 0 tons o f rubber were 
c o l l e c t e d by the Equatoria P r o j e c t Board i n Yambio area. I n 
the same year 2 2 6 " r o t t l e s " o f " s i s a l " o i l , 1 9 9 " r o t t l e s " of 
palm o i l and 1 , 466 baskets were produced a n d s o l d l o c a l l y 
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7 c 
by the Forests Department i n the c e n t r a l p a r t s o f the Bahr e l 
Ghazal Province. Small q u a n t i t i e s o f "senna" (Cassia 
a u c t i f o l i a ) are also produced i n the southern provinces. On a 
wider scale i s the u t i l i z a t i o n o f f r u i t s and r o o t s by the peopl 
e s p e c i a l l y those who are almost permanently d w e l l i n g i n the 
f o r e s t and producing few or no crops. 
The u t i l i z a t i o n of wood i n the manufacture of 
f u r n i t u r e and ornamental works i s o f great importance. The 
p o p u l a t i o n o f the Sudan now manufacture a l l t h e i r needs of 
f u r n i t u r e and ornaments l o c a l l y and from l o c a l l y produced 
timber. Mahogany, which a t t a i n s a m a g n i f i c a n t smooth f i n i s h , 
i s w i d e l y used i n f u r n i t u r e making. The southern p a r t s of the 
country are famous f o r t h e i r heavy, g o o d - q u a l i t y f u r n i t u r e , the 
p r o d u c t i o n o f which i s f a r above t h e i r l o c a l demand, the s u r p l u 
being exported to the n o r t h e r n bigger markets. 
These minor f o r e s t products are e s s e n t i a l l y f o r l o c a l 
consumption and the p a r t t h a t enters i n t e r n a t i o n a l t r a d e i s 
q u i t e small (Appendix V ( X V I I l ) ) . 
6. Forest I n d u s t r i e s : 
As a branch o f the n a t i o n a l economy, f o r e s t 
i n d u s t r i e s have a r o l e to p l a y i n the promotion o f economic 
growth by p e r f o r m i n g those f u n c t i o n s which any other branch 
faces; to s a t i s f y l o c a l needs, to create employment o p p o r t u n i t y 
and, i n the l o n g r u n , to c o n t r i b u t e to the i n t e r n a t i o n a l trade 
of the country. 
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A p a r t f r o m s a w m i l l i n g , w h i c h i s f o u n d m a i n l y i n F u n g , 
K a t i r e , L o k a a n d N y i m a k a k , n o n e o f t h e m a i n f o r e s t i n d u s t r i e s 
i s i n e x i s t e n c e a t t h e moment. The b o a r d m a n u f a c t u r i n g seems 
t o h a v e b e t t e r o p p o r t u n i t i e s . The consumption r a t e o f t h e 
c o u n t r y i s n o t g e n e r a l l y l o w b e c a u s e i n 19^3 t h e c o u n t r y 
i m p o r t e d 3.800 t o n s o f f d f c r e - b o a r d a n d l,k00 t o n s o f p a r t i c l e -
b o a r d ^ ^ a n d t h i s i s h i g h e n o u g h t o j u s t i f y t h e e s t a b l i s h m e n t 
o f a f i b r e - b o a r d f a c t o r y w i t h a d a i l y p r o d u c t i o n o f a b o u t 10 
t o n s , a n d a p a r t i c l e - b o a r d f a c t o r y w i t h a d a i l y p r o d u c t i o n o f 
4-5 t o n s . The r a w m a t e r i a l l o c a l l y a v a i l a b l e f o r b o a r d man-
u f a c t u r e i s v a r i e d a n d a b u n d a n t . E u c a l y p t u s s p e c i e s a n d 
C a s s i a s i a m e a h a v e p r o v e d t o be s u i t a b l e f o r p a r t i c l e - b o a r d 
m a n u f a c t u r e , a n d i f a n i r r i g a t e d p l a n t a t i o n i s e s t a b l i s h e d n e a r 
K h a r t o u m , l i k e t h e K h a r t o u m G r e e n b e l t , i t c a n f e e d a s m a l l 
( 2 ) 
f a c t o r y a t K h a r t o u m t o p r o d u c e 2 - 2.5 t o n s p e r d a y v . I n 
t h e s o u t h e r n p a r t s o f t h e Sudan, many s p e c i e s a r e s u i t a b l e f o r 
b o a r d m a n u f a c t u r e ; a l s o t h i n n i n g s a n d r e s i d u e f r o m t h e c o n i f e r 
p l a n t a t i o n s i n t h e I m a t o n g M o u n t a i n s c a n s e r v e as a r a w 
m a t e r i a l . B u t t h e s e a r e a s a r e so r e m o t e t h a t a n y b o a r d 
p r o d u c e d t h e r e w i l l h a v e a h i g h t r a n s p o r t c o s t s i n c e t h e 
m a i n m a r k e t s a r e l o c a t e d f a r i n t h e n o r t h . 
F.A.O., op. c i t . , 1964, p.50. 
K . 0 . K h a l i f a , P o t e n t i a l F o r e s t I n d u s t r i e s , Sudan S i l v a lk(ll 
1963, p.13. 
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O t h e r f o r e s t i n d u s t r i e s w h i c h c a n be e s t a b l i s h e d 
i n c l u d e t h e p r o c e s s i n g o f "dom" n u t s i n t o f o d d e r . S u c h c a t t l e 
f o d d e r i s e s s e n t i a l f o r s u p p o r t i n g t h e b i g c a t t l e p o p u l a t i o n , 
e s p e c i a l l y i n s o u t h e r n D a r f u r , e a s t e r n B a h r e l G-hazal an d t h e 
w e s t e r n U p p e r N i l e P r o v i n c e s w h e r e t h e i r o v e r - s t o c k i n g o n t h e 
p o o r l i m i t e d g r a z i n g l a n d i s a p p a r e n t . The e s t a b l i s h m e n t o f a 
f a c t o r y f o r t h e p r o d u c t i o n o f safeks, r o p e s a n d s t r i n g s f r o m t h e 
"dom" p a l m l e a v e s c a n be i n v e s t i g a t e d w i t h s p e c i a l r e f e r e n c e 
t o t h e Gash f o r e s t s a n d f o r e s t s a t L i r i a n d N y a l a . I f t h e 
e x p e r i m e n t s c a r r i e d o u t b y t h e U n i t e d N a t i o n s S p e c i a l F u n d 
P r o j e c t a n d t h e P l a n t P r o t e c t i o n a n d P e s t C o n t r o l a u t h o r i t i e s 
p r o v e d s u c c e s s f u l , t h e p r o d u c t i o n o f b a i t s f r o m t h e s a w - d u s t 
o f " s u n t " w i l l be o f g r e a t v a l u e t o t h e a g r i c u l t u r a l schemes 
u p o n w h i c h a l m o s t t h e e n t i r e economy d e p e n d s . Of e q u a l 
i m p o r t a n c e i s t h e p o s s i b i l i t y o f p r o d u c i n g a h i g h - q u a l i t y t a n n i n g 
m a t e r i a l f r o m " s u n t " p o d s ( g a r a d ) ; t h i s i s i m p o r t a n t f o r t h e 
Sudan's i n c r e a s i n g e x t e r n a l t r a d e i n h i d e s a n d s k i n s . The 
p r o m o t i o n o f o i l e x t r a c t i o n seems t o h a v e a w i d e o p p o r t u n i t y o f 
s u c c e s s e s p e c i a l l y i n t h e Zande scheme w h e r e a t l e a s t f o u r 
o i l - b e a r i n g t r e e s h a v e s u c c e s s f u l l y b e e n g r o w n ; t h e s e a r e 
B u t y r o s p e r m u m n i l o t i c u m ( l u l u ) , L c p h i r a a l a t a ( m e n i o i l t r e e ) , 
E l a e i s g u i n e e n s i s ( o i l p a l m ) a n d C a n a r i u m s c h w e i n f u r t h i i . 
T h i s i n d u s t r y w i l l h a v e a l a r g e m a r k e t i n t h e s o u t h e r n p a r t s 
o f t h e c o u n t r y w h i c h a r e q u i t e r e m o t e f r o m t h e e x i s t i n g o i l 
i n d u s t r i e s o f t h e n o r t h e r n r e g i o n s . 
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B e f o r e d e c i d i n g t o e s t a b l i s h a n y o f t h e f o r e s t 
i n d u s t r i e s , a c a r e f u l s c i e n t i f i c a n a l y s i s a n d t h e t e s t i n g o f 
t h e s p e c i e s a n d t h e f o r e s t p r o d u c t s n e e d t o be c a r r i e d o u t . 
An e q u a l l y c a r e f u l s u r v e y s h o u l d i n c l u d e t h e l o c a t i o n f a c t o r s 
w h i c h i n f l u e n c e t h e c o s t s a n d p r i c e s o f t h e p r o c e s s e d p r o d u c t 
T h e s e l o c a t i o n f a c t o r s i n c l u d e s u c h e l e m e n t s as t h e 
g e o g r a p h i c a l p a t t e r n o f m a r k e t s a n d p r o d u c t i o n a r e a s , t h e 
d i s t r i b u t i o n o f t i m b e r s t a n d , t h e c o s t o f t r a n s p o r t i n g r a w 
m a t e r i a l s a n d f i n i s h e d c o m m o d i t i e s , c l i m a t i c a n d s o c i a l 
c o n d i t i o n s , t h e a v a i l a b i l i t y o f p o w e r a n d l a b o u r a n d t h e 
e s t a b l i s h e d n e t w o r k o f c o m m u n i c a t i o n . 
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C h a p t e r I V 
F o r e s t r y a n d L a n d Use - 1 
A t t h e s t a g e when man i s d e p e n d e n t o n n a t u r e , as i n 
t h e p r i m i t i v e a r e a s o f s o u t h e r n Sudan, h i s a c t i v i t i e s a r e 
d e t e r m i n e d t o a v e r y l a r g e e x t e n t b y t h e f o r e s t . The a t t i t u d e s 
o f d i f f e r e n t p e o p l e t o t h e f o r e s t v a r y c o n s i d e r a b l y ; t o t h e 
f o r e s t man, i t p r o v i d e s f o o d a n d s h e l t e r , t o t h e p a s t o r a l man 
i t i s r e p e l l e n t a n d t h e home o f p r e d a t o r s , a n d t o t h e 
c u l t i v a t o r i t i s a l o s s o f g r o u n d w h i c h c o u l d o t h e r w i s e b e p u t 
u n d e r a g r i c u l t u r a l p r o d u c t i o n . 
Man, i n h i s n e e d f o r f o o d a n d c l o t h i n g , makes e v e r 
i n c r e a s i n g demand o n l a n d . I n t h e p a s t a g r i c u l t u r e a d v a n c e d 
a t t h e e x p e n s e o f t h e o r i g i n a l v e g e t a t i o n a n d many f o r e s t 
t y p e s w e r e t r a n s f o r m e d . The human i n t e r v e n t i o n w i t h n a t u r a l 
v e g e t a t i o n h a s r e s u l t e d i n v a r y i n g m o d i f i c a t i o n s o f t h e c l i m a x 
f o r e s t s a n d t h e c o m p l e t e e r a d i c a t i o n o f t h e f o r e s t o v e r 
e x t e n s i v e a r e a s . I n t h e Sudan t h i s human i n t e r v e n t i o n h a s b e e n 
c o n n e c t e d w i t h d i f f e r e n t a c t i v i t i e s p r a c t i s e d i n t h e f o r e s t ; 
t h e s e , w h i c h i n c l u d e v a r i o u s t y p e s o f c u l t i v a t i o n , g r a z i n g , 
s e t t l e m e n t , f i r e a n d wood c u t t i n g , w i l l c h a n g e t h e n a t u r a l 
v e g e t a t i o n c o v e r i n t h e n o r t h t o s t e p p e a n d f i n a l l y t o d e s e r t 
c o n d i t i o n s i f t h e y a r e n o t c o n t r o l l e d i n one way o r a n o t h e r . 
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1. S h i f t i n g C u l t i v a t i o n : 
S h i f t i n g c u l t i v a t i o n h a s a l o n g h i s t o r y i n a l m o s t 
a l l p a r t s o f t h e Sudan e x c e p t t h e D e s e r t a n d S e m i - D e s e r t w h e r e 
r a i n f a l l i s r a r e l y s u f f i c i e n t t o p e r m i t u n i r r i g a t e d 
c u l t i v a t i o n , i n t h e ' a r e a s i n f e s t e d b y t h e t s e t s e f l y , a n d i n 
t h e p e r m a n e n t l y i n u n d a t e d swamps o f t h e s o u t h e r n c l a y p l a i n . 
I t i s e s s e n t i a l l y t h e m a i n t y p e o f c u l t i v a t i o n p r a c t i s e d a p a r t 
f r o m t h e i r r i g a t i o n schemes. I t i s n o t s a f e t o g e n e r a l i z e 
a b o u t s h i f t i n g c u l t i v a t i o n b e c a u s e t h e v a r i o u s p r a c t i c e s a n d 
t h e n a t u r e o f t h e t e r r a i n i n e a c h c a s e h a v e d i f f e r e n t e f f e c t s 
o n f o r e s t s a n d s o i l s . J a c k s o n a n d S h a w k i ^ ^ h a v e d i s t i n g u i s h e d 
8 t y p e s o f w h i c h t h e one p r a c t i s e d i n t h e gum b e l t i s p e r h a p s 
t h e m o s t b e n e f i c i a l t o t h e f o r e s t a n d t h e s o i l , b u t u n l e s s t h e r 
i s c o n t r o l t h e i n c r e a s i n g p r e s s u r e o n t h e l a n d may s h o r t e n 
t h e f a l l o w p e r i o d a n d c o n s e q u e n t l y l e a d t o t h e f i n a l 
d i s a p p e a r a n c e o f t h e f o r e s t a n d t h e e x p o s u r e o f s o i l t o e r o s i o n 
I n E q u a t o r i a P r o v i n c e t h e p r a c t i c e s h a i d i t e a l l y b e 
e r a d i c a t e d f r o m a l l m o u n t a i n a r e a s b y t h e i r d e c l a r a t i o n as 
f o r e s t r e s e r v e s t o p r o t e c t t h e r e m a i n i n g f o r e s t s a n d s o i l s . I n 
t h e w o o d l a n d s a v a n a t h e l o c a l s h i f t o f a g r i c u l t u r a l l a n d , as a 
r e s u l t o f e x h a u s t i o n , may be a c c o m p a n i e d b y movement o f t h e 
w h o l e v i l l a g e , b u t more o f t e n t h e h o u s e s r e m a i n i n t h e i r p l a c e 
b e c a u s e o f d o m e s t i c w a t e r s u p p l y . The f a l l o w p e r i o d i s n o t 
J.K. J a c k s o n a n d M.K. S h a w k i , S h i f t i n g C u l t i v a t i o n i n t h e 
Sudan, S.N, an d R e c o r d s V o l . 31, p t . 2, 1950, pp 211 - 6 
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d e t e r m i n e d b y t h e a v a i l a b i l i t y o f a g r i c u l t u r a l l a n d b u t b y t h e 
d e s i r e o f t h e p e o p l e t o r e m a i n as n e a r as p o s s i b l e t o t h e i r 
v i l l a g e s a n d t o a v o i d t h e h e a v y t a s k o f t h e c l e a r a n c e o f new 
l a n d . The e f f e c t o f t h i s p r a c t i c e o n t h e f e r t i l i t y o f t h e 
s o i l i s d e t e r m i n e d b y t h e l e n g t h o f t h e f a l l o w p e r i o d a n d t h e 
i n t e n s i t y o f c u l t i v a t i o n b e t w e e n s u c c e s s i v e f a l l o w p e r i o d s ; 
no p e r m a n e n t o r s e r i o u s damage may be done t o t h e s o i l i f 
t h e f a l l o w p e r i o d i s l o n g e n o u g h ( 8 - 1 1 y e a r s ) t o a l l o w t h e 
r e g e n e r a t i o n o f t h e t r e e s . The p r o p e r f a l l o w s y s t e m i s 
d i s t u r b e d i n many p l a c e s , e s p e c i a l l y w h e r e s e t t l e m e n t s h a v e 
b e e n s t a b i l i z e d i n t h e i n t e r e s t o f t s e t s e f l y c o n t r o l a n d 
h e a l t h , e d u c a t i o n a l a n d o t h e r s o c i a l s e r v i c e s . 
W i t h i n t h e d o m a i n o f t h e N i l o t i c p e o p l e , w h i c h h a s 
o r i g i n a l l y b e e n c o v e r e d b y a l o c a l t y p e o f s a v a n a ( p a l m 
w o o d l a n d ) ^  ^ , t h e a g r i c u l t u r a l p r a c t i c e may v a r y s l i g h t l y f r o m 
one p l a c e t o a n o t h e r . The S h i l l u k c u l t i v a t i o n i s m o s t l y 
c o n f i n e d t o r i v e r s i d e s , a n d i t i s c o n t i n u o u s ( w i t h no f o r m o f 
r o t a t i o n ) f o r "} - h y e a r s b e f o r e t h e l a n d i s a b a n d o n e d . The 
p r a c t i c e o f t h e n o r t h e r n D i n k a a n d Mabaan i s d i f f e r e n t i n 
t h a t t h e c u l t i v a t o r s do n o t c l e a r t h e t r e e s b u t s i m p l y l o p a n d 
t o p t h e m . Thus t h e e f f e c t o f t h e p r a c t i c e o n f o r e s t s i s n o t 
g e n e r a l l y s i g n i f i c a n t a l t h o u g h t h e r e a r e some a r e a s s u f f e r i n g 
f r o m o v e r - c u l t i v a t i o n a n d s e v e r e s o i l d e t e r i o r a t i o n ; b u t 
l a r g e s c a l e d e f o r e s t a t i o n f o r t h e p r o v i s i o n o f a g r i c u l t u r a l 
l a n d h a s n o t y e t t a k e n p l a c e . 
^ L e b o n , op. c i t . , 1965, p.96. 
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The p r o t e c t i o n o f t h e f o r e s t s a n d t h e s l o p e s o f t h e 
Nuba M o u n t a i n s a n d t h e J e b e l M a r a n e c e s s i t a t e s t h e t r a n s f e r o f 
s e t t l e m e n t s f r o m t h e s l o p e s down t o t h e p l a i n o r , i n t h e 
c a s e o f t h e J e b e l M a r a , t o t h e s o u t h e r n t h i r d w h e r e p e r e n n i a l 
s t r e a m s a r e n u m e r o u s e n o u g h t o m i n i m i z e t h e p r e s s u r e o n 
f o r e s t s a n d s o i l s . 
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s l o p e s m i l l e t s . i b e l o w s e r i o u s l y 
o f t h e | 6,000' a f f e c t e d . 
Dongo- i c o n v e r t -
t o n a i e d t o 
h i l l s . [ b a r e 
i r o c k s . 
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L o c a l i t y ' N a t u r a l 1 C u l t i v -
1 1 
1 C r o p s ' E f f e c t s Remarks 
1 V e g e t a t i o n 1 a t i o n j 1 o n S o i l 
3. E q u a t - 1 W o o d l a n d i W i t h a 1 G r o u n d 1 S e v e r e 1 F o r e s t 
o r i a , s a v a n a . 1 s h o r t J n u t s , j s o i l r e d u c e d t o 
P r o v i n e e. ' f a l l o w 1 c a s s a v a , 1 d e t e r - f i r e - c l i m a x , 
1 p e r i o d 1 m i l l e t s , 1 i o r a t i o n a n d b r o a d -
1 ( 2 - 5 ] s e s a m e , ! i n many l e a v e d 
1 y e a r s ) . 1 m a i z e , 1 p l a c e s ; f o r e s t s 
1 a n d 1 s h e e t t o t h o r n y 
] t o b a c c o . ' a n d f o r e s t s i n 
1 1 g u l l e y many p l a c e s 
[ 1 e r o s i o n i n 
j ' Raga a n d 
1 1 D e i m 
j [ Z u b e i r . 
h.On t h e i G r a s s l a n d " H a r i g " 1 M a i n l y ', S o i l I t d o e s n o t 
c l a y p l a i n c u l t i v - J m i l l e t s . [ f e r t i l i t y a f f e c t 
a n d t o l e s s a t i o n 1 1 may be f o r e s t s 
e x t e n t o n f o r | 1 m a i n t a i n e d b e c a u s e t h e 
t h e s a n d y a b o u t [ ' i f d u r i n g a r e a i s 
l o a m s weeb 3 y e a r s ; 1 1 c o l o n - p r e d o m i n -
o f t h e r e s t j 1 i z a t i o n a n t l y a 
W h i t e N i l e . p e r i o d [ ' p e r i o d g r a s s l a n d . 
2-5 y r s . 1 1 g r a s s e s 
] [ e s c a p e d 
[ ' f i r e . 
5. A l o n g i D o m i n a n t s E x c e p t [ M o s t l y | N o t F o r e s t s on 
m a i n N i l e 'are f o r a 1 f r u i t s 1 h a r m f u l " g e r f " l a n d 
b e t w e e n i Z i z i p h u s v e r y 1 a n d 1 t o s o i l s a r e n o t 
K h a r t o u m and ! s p i n a c h n s t L s h o r t ' v e g e t - ' b e c a u s e a f f e c t e d , 
A t b a r a , B l u e i o n " g e r f " f a l l o w 1 a b l e s . 1 f e r t i l i t y b u t o n 
N i l e between i l a n d a n d p e r i o d J i s a n n - b a s i n s t h e y 
K h a r t o u m a n d [ A c a c i a c u l t i v - ' u a l l y a r e d r a s t -
R o s e i r e s a n d l a r a b i e a a t i o n 1 1 r e n e w e d i c a l l y 
o n D i n d e r i o n i s c o n t - ] i b y a f f e c t e d 
a n d Rahad ' b a s i n s . i n u o u s . 1 1 f l o o d . e s p e c i a l l y 
t r i b u t - 1 n o r t h o f 
a r i e s . K h a r t o u m . 
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C r o p s | E f f e c t s 
o n s o i l 
R emarks 
6 . A r e a s i n V a r i o u s I t i s 1 D u r a , d u k h n i S e v e r e . When s o i l i s 
t h e v i c i n i t y " g r a d e s p e r e n n - , an d o t h e r e r o s i o n w o r n o u t t h e 
o f v i l l a g e s o f semi- i a l o r J c e r e a l s . e v e n o n w h o l e v i l l a g e 
" b i l d a t " . d e s e r t w i t h a 1 s a n d y may move t o 
s c r u b v e r y ] s o i l s , a new s i t e ; 
a n d l o w s h o r t 1 a n d i t s s e v e r i t y o f 
s a v a n a . f a l l o w ! e f f e c t s e r o s i o n i s 
p e r i o d . ] may be p r o p o r t i o n a l 
p e r m a n - t o l e n g t h o f 
e n t . f a l l o w p e r i o d 
a n d d e n s i t y 
i o f v i l l a g e 
p o p u l a t i o n . 
7 . M a r g i n s A c a c i a i V a r i e s 1 M o s t l y I n l o c a l i l t s e f f e c t s 
o f c l a y Spp. I f r o m ] d u r a . a r e a s i o n f o r e s t s 
p l a i n 1 a n d 1 l i g h t 1 t h e s o i l 1 a r e no t 
i n U p p e r 1 b r o a d - 1 t o i n t - 1 h a s 1 s i g n i f i c a n t 
N i l e l e a v e d | e n s i v e s e r i o u s l y [ b e c a u s e 
P r o v i n c e . i d e c i d - 1 w i t h d e t e r - ' r a i n f a l l i s 
1 u o u s 1 no r o t - i o r a t e d . i h i g h a n d t h e 
1 s p e c i e s . j a t i o n [ N i l o t i c 
1 a.t a l l . i p e o p l e a r e 
1 1 i n t e r e s t e d 
[more i n t h e i r 
i c a t t l e t h a n 
, i n a g r i c u l -
[ t u r e . 
8. The [S a v a n a . [ T e r r a c e d C e r e a l s O v e r - [Woodlands 
J e b e l 1 c u l t i v - a n d 1 c u l t i v - •have b e e n 
M a r a 1 a t i o n some 1 a t i o n i r e s t r i c t ed 
a n d | o n s t e e p f r u i t s [ h as l e d [ t o f a i r l y 
t h e 1 s l o p e s . a n d 1 t o 1 l i m i t e d 
Nuba v e g e t - 1 s e v e r e i a r e a s . 
M o u n t - a b l e s . ' s o i l 
a i n s . 1 e r o s i o n . 
S o u r c e s : J a c k s o n a n d S h a w k i , l o c . c i t . , 1950. 
L e b o n , op. c i t . , 1965, p p . 79 - 100. 
T h o u g h v e r y l i t t l e i n f o r m a t i o n o n t h e e c o l o g i c a l 
r a t e o f c h ange o f f o r e s t s h a s b e e n c o l l e c t e d i n t h e Sudan, 
i n t h e S o u t h t h e r e i s c o n s i d e r a b l e e v i d e n c e t h a t d u r i n g t h e 
l a s t 100 y e a r s l a r g e a r e a s o f c l o s e d f o r e s t h a v e b e e n r e d u c e d t o 
f i r e - s w e p t w o o d l a n d s b y t h e c o m b i n e d e f f e c t o f s h i f t i n g 
c u l t i v a t i o n a n d f i r e s . T h e r e i s , t h e r e f o r e , a n u r g e n t n e e d 
t o m o d i f y s h i f t i n g c u l t i v a t i o n a n d a d a p t i t t o f o r e s t r y s i n c e 
l i t t l e i m m e d i a t e change i s f o r e s e e a b l e . T h e r e i s as y e t no l a n d 
h u n g e r i n t h e Sudan, b u t l o c a l o v e r - c o n c e n t r a t i o n s h a v e a l r e a d y 
a p p e a r e d ; t h e s e h a v e b e e n u n a v o i d a b l e i n K o r d u f a n a n d D a r f u r 
w h e r e t h e r e i s a m a r k e d r e s t r i c t i o n o f w a t e r s u p p l i e s ; b u t i n 
a r e a s i n f e s t e d b y t h e t s e t s e f l y , t h e s e h a v e d e l i b e r a t e l y b e e n 
c r e a t e d t o f a c i l i t a t e t h e c o n t r o l o f s l e e p i n g s i c k n e s s . S uch 
o v e r - c o n c e n t r a t i o n s o f a g r i c u l t u r a l p e o p l e c a u s e t h e f a l l o w 
p e r i o d t o be s h o r t a n d t h e d a n g e r s o f e r o s i o n t o be p r o m i n e n t . 
The c r e a t i o n o f new w a t e r p o i n t s c a n a l l e v i a t e t h e s e o v e r -
c o n c e n t r a t i o n s , b u t i t c a n e q u a l l y mean m e r e l y new a r e a s o f 
d e n u d a t i o n o w i n g t o l a c k o f c o n t r o l a n d f a i l u r e t o g r a s p t h e 
c a p a c i t y o f e a c h n e w l y c r e a t e d w a t e r c e n t r e . 
Some o f t h e m o d i f i c a t i o n s t o i m p r o v e t h i s s y s t e m o f 
c u l t i v a t i o n h a v e b e e n i n t r o d u c e d i n d i f f e r e n t p a r t s o f t h e 
c o u n t r y . I n E q u a t o r i a P r o v i n c e t h e g r e a t e s t m o d i f i c a t i o n i s 
f o u n d i n t h e Zande scheme. The m o d i f i e d s y s t e m o f c u l t i v a t i o n 
a d o p t e d h e r e c o n s i s t s o f s u b - d i v i s i o n i n t o p l o t s ; t h e f a r m e r 
i s a l l o w e d t o c u l t i v a t e a n y p a r t o f h i s p l o t f o r o n l y t h r e e 
( l ) J a c k s o n a n d S h a w k i , &,p. c i t . . 1950 p.220 
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s u c c e s s i v e y e a r s a f t e r w h i c h , he m u s t a l l o w i t t o r e v e r t t o 
b u s h f a l l o w , a n d a n o t h e r p i e c e o f l a n d w i t h i n h i s a r e a i s t o be 
p r e p a r e d f o r c u l t i v a t i o n . I t i s s t r i c t l y p r o h i b i t e d t o c u l t i v a t e 
b a r e s l o p e s , s t e e p s l o p e s o r a n y a r e a a l o n g o r i n t h e i m m e d i a t e 
v i c i n i t y o f s t r e a m v a l l e y s , r i v e r s a n d s p r i n g s . T h i s s y s t e m 
e n s u r e s t h a t f o r e s t s o u t s i d e t h e a l l o t t e d a r e a s w i l l n o t be 
d e v a s t a t e d a n d t h a t f o r e s t s a l o n g s t r e a m s , r i v e r s a n d s p r i n g s 
w i l l be s e c u r e d f o r p r o t e c t i v e m e a s u r e s . 
The r e p l a c e m e n t o f f i r e s i n t h e " h a r i g " s y s t e m o f 
c u l t i v a t i o n b y disc h a r r o w i n g a f t e r t h e g e r m i n a t i o n o f t h e new 
s e a s o n * s g r a s s h a s o c c u r r e d i n f e w p l a c e s ; t h e a p p l i c a t i o n o f 
t h i s m o d i f i c a t i o n t o as l a r g e a r e a s as p o s s i b l e w i l l g r e a t l y 
r e d u c e t h e r i s k o f f i r e s s p r e a d i n g f r o m t h e c u l t i v a t i o n a r e a s 
i n t o f o r e s t s . I n t h e c a s e o f " b i l d a t " , t h e i n t r o d u c t i o n o f a 
f a l l o w p e r i o d w h e r e i t d o e s n o t e x i s t a n d i t s l e n g t h e n i n g w h e r e 
i t i s s h o r t i s n e c e s s a r y ; b u t w h e r e t h e p r e s s u r e o n l a n d i s so 
g r e a t t h a t t h e c u l t i v a t i o n c a n n o t a f f o r d a l o n g f a l l o w p e r i o d , 
t h e a p p l i c a t i o n o f f e r t i l i z e r s a n d m a n u r e s becomes n e c e s s a r y t o 
k e e p t h e l a n d i n g o o d c o n d i t i o n . I n t h e gum b e l t , s u g g e s t e d 
m o d i f i c a t i o n s i n c l u d e t h e a d o p t i o n o f e x t e n s i v e f i r e p r o t e c t i o n 
s y s t e m s a n d t h e c u l t i v a t i o n o f a g r i c u l t u r a l c r o p s w i t h " h a s h a b " 
s e e d s ( F i g . 1 8 ) . I n t h e S o u t h , a t t e m p t s t o p r o h i b i t b u r n i n g 
h a v e p r o v e d i n e f f e c t i v e , b u t a n e a r l y b u r n i n g p o l i c y c o u l d t a k e 
t h e i r p l a c e s i n c e e a r l y f i r e s a r e l e s s f i e r c e a n d c o n s e q u e n t l y 
c a u s e c o m p a r a t i v e l y l i t t l e damage t o t h e t r e e s . 
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The a d a p t a t i o n o f c u l t i v a t i o n t o f o r e s t r y r e a c h e d i t s 
g r e a t e s t d e v e l o p m e n t i n t h e " g e r f " l a n d a n d o n t h e b a s i n s o f t h e 
B l u e N i l e w h e r e t h e r i v e r a i n A c a c i a a r a b l e a f o r e s t s w e r e w o r k e d 
b y c u t t i n g i m m e d i a t e l y f o l l o w e d b y r e s o w i n g . I t s c u l t i v a t i o n as a 
" t a u n g y a " ^ ^ c r o p was g r e a t l y h e l p e d b y t h e r i s e i n t h e p r i c e o f 
m a i z e i n t h e e a r l y f o r t i e s ; t h e s y s t e m i s s i m p l e a n d b e n e f i c i a l 
e s p e c i a l l y w h e r e l a n d h u n g e r i s m a r k e d : i t i s ' t o e m p l o y l a b o u r t o 
sow m a i z e t o g e t h e r w i t h A c a c i a a a r a b i c a s e e d s a n d a t t h e e n d o f t h e 
p r o d u c t i o n p e r i o d t h e m a i z e c r o p i s s h a r e d b e t w e e n t h e l a b o u r e r s 
a n d t h e F o r e s t s D e p a r t m e n t . U n d e r t h i s s y s t e m t h e D e p a r t m e n t 
c o n t r o l s t h e w h o l e o p e r a t i o n a n d i s a b l e t o o b t a i n r e l a t i v e l y 
c h e a p l a b o u r a t a t i m e when t h e r e i s a g e n e r a l t e n d e n c y f o r wages 
t o i n f l a t e . I n t h e b a s i n s a l o n g t h e N i l e b e t w e e n K h a r t o u m a n d 
W adi H a i f a , c o n t r a c t o r s w e r e a l l o w e d t o sow a n d h a r v e s t a m a i z e 
c r o p f r e e , i n r e t u r n f o r s o w i n g t h e A c a c i a s e e d s w i t h t h e c r o p ; 
t h i s p r a c t i c e c o u l d be a d a p t e d e x t e n s i v e l y i n t h e N o r t h e r n 
P r o v i n c e o w i n g t o t h e l i m i t e d c u l t i v a b l e l a n d . B u t t o e x t e n d 
t h i s s y s t e m o v e r t h e o t h e r p a r t s o f t h e c o u n t r y , i t i s n o t 
n e c e s s a r y t o d e t e r m i n e t h e a g r i c u l t u r a l c r o p s t o be g r o w n , b u t 
r a t h e r t o l e a v e t h e c o n t r a c t o r o r l a b o u r e r t o g r o w w h a t e v e r c r o p 
he w i s h e s p r o v i d e d t h a t t h i s w i l l n o t a d v e r s e l y a f f e c t t h e n o r m a l 
g r o w t h o f t h e t r e e s ; t h i s h a s now become q u i t e p o s s i b l e b e c a u s e 
e x p e r i m e n t s h a v e shown t h a t g o o d r e s u l t s c a n be o b t a i n e d f r o m t h e 
" T a u ngya" i s a Burmese w o r d d e n o t i n g r e a f f o r e s t a t i o n b y 
s o w i n g t r e e s e e d s w i t h a g r i c u l t u r a l c r o p s . 
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s o w i n g o f a g r i c u l t u r a l c r o p s w i t h t r e e s e e d s . I n t h e o t h e r 
p a r t s o f t h e c o u n t r y w h e r e c u l t i v a b l e l a n d i s a b u n d a n t , 
c u l t i v a t o r s a r e r e l u c t a n t t o t a k e p a r t i n t h e " t a u n g y a " s y s t e m 
b e c a u s e t h e y h a v e e n o u g h l a n d w h i c h t h e y c a n c u l t i v a t e a t w i l l 
a n d w i t h o u t t h e r e s t r i c t i o n s n e c e s s a r y when t r e e s a r e r a i s e d 
among t h e i r own c r o p s . 
T h i s " t a u n g y a " s y s t e m d o e s n o t o n l y e n s u r e a r a t i o n a l 
u t i l i z a t i o n o f l a n d a n d c o n s e r v a t i o n o f s o i l , b u t a l s o 
c o n t r i b u t e s t o t h e c o u n t r y ' s p r o d u c t i o n o f c o n s u m p t i o n a n d c a s h 
c r o p s . I t w i l l h e l p t o p r o d u c e f o o d c r o p s f o r t h e N i l o t i c a n d 
B e j a p e o p l e who a r e f r e q u e n t l y s w e p t b y f a m i n e s , a n d t h o s e who 
l i v e a l o n g t h e m a i n N i l e ( n o r t h o f K h a r t o u m ) an d who o f t e n 
s u f f e r f r o m l o w f l o o d s a n d c r o p f a i l u r e s . Of e q u a l i m p o r t a n c e 
i s t h e e f f e c t o f t h i s s y s t e m on t h e p r o m o t i o n o f t r e e g r o w t h , 
as i n d i c a t e d b y t h e i n i t i a l r e s u l t s o f e x p e r i m e n t s c o n d u c t e d 
d u r i n g 1 9 5 3 . ^ 
B e s i d e s t h e s e m o d i f i c a t i o n , t h e r e i s t h e l e g a l a s p e c t . 
The C e n t r a l F o r e s t O r d i n a n c e o f 1932 d e c l a r e s t h a t a l l r i g h t s 
a r e e x t i n g u i s h e d w h e r e c e n t r a l f o r e s t r e s e r v e s a r e e s t a b l i s h e d , 
a n d no t y p e o f s h i f t i n g c u l t i v a t i o n s h o u l d be p r a c t i s e d e x c e p t 
i n t h e f o r m o f " t a u n g y a " f o r r e g e n e r a t i o n o f t h e f o r e s t . 
U n d e r t h e P r o v i n c i a l F o r e s t O r d i n a n c e t h e a u t h o r i t i e s o f t h e 
C 1 ) J . K . J a c k s o n an d F.G.G-. Pe a k e , F o r e s t r y R e s e a r c h i n t h e Sudan 
1950 t o 1954, F o r e s t M e m o i r No.7 , A g r i c u l t u r a l P u b l i c a t i o n s 
C o m m i t t e e , K h a r t o u m , 1955? P P ' H - 3-
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l o c a l g o v e r n m e n t may d e c l a r e c e r t a i n s p e c i e s o f t r e e s t o b e 
" p r o t e c t e d t r e e s " a n d t h e s e s h o u l d n o t be c u t down o r i n j u r e d 
i n a n y way w i t h o u t p e r m i s s i o n , e v e n i n t h e c o u r s e o f 
c u l t i v a t i o n . I n p r a c t i c e t h i s p r o v i s i o n i s v e r y d i f f i c u l t t o 
e n f o r c e b e c a u s e o f t h e s c a t t e r e d n a t u r e o f t h e c u l t i v a t i o n , 
l a c k o f a d e q u a t e f o r e s t s t a f f a n d g e n e r a l u n a w a r e n e s s among 
t h e p e o p l e o f t h e i n d i r e c t v a l u e s o f t h e f o r e s t . 
2. O t h e r A g r i c u l t u r a l P r a c t i c e s : 
I n a g r i c u l t u r e , t h e n a t u r e o f t h e s h a l l o w t r o p i c a l 
s o i l s a n d t h e i r r e l a t i v e p o v e r t y i n n i t r o g e n , as i n m o s t o f 
s o u t h e r n Sudan, m u s t b e g u a r d e d w i t h t h e h i g h e s t p o s s i b l e c a r e ; 
t h e u n d u l a t i n g t e r r a c e , l i k e t h a t o f E q u a t o r i a P r o v i n c e , 
e s s e n t i a l l y r e q u i r e s s p e c i a l h a n d l i n g . The l o n g d r y s e a s o n o f 
t h e c e n t r a l p a r t s o f t h e c u u n t r y , w h i c h i s a c c o m p a n i e d b y 
w i d e - s p r e a d f i r e s a n d f o l l o w e d b y t o r r e n t i a l r a i n s , i s e s p e c d a l l 
f a v o u r a b l e t o s o i l e r o s i o n . 
I n E q u a t o r i a P r o v i n c e many o f t h e l o c a l i n h a b i t a n t s 
h a v e b e e n g i v e n p l o t s f o r c o f f e e p l a n t a t i o n s , b u t l a c k o f 
c o n t r o l r e s u l t e d i n many p e o p l e t a k i n g more l a n d t h a n t h e y 
w e r e a l l o t t e d ; many o f t h e s e a r e a s a r e o n s t e e p s l o p e s a n d 
o f t e n o n t h e v e r y edge o f t h e s t r e a m s a n d " k h o r s " , a n d t h e 
t r e e s a n d b u s h e s h a v e b e e n c o m p l e t e l y c l e a r e d f r o m t h e s l o p i n g 
l a n d w h i c h i s c u l t i v a t e d w i t h o u t r i d g i n g . Some o f t h e s e 
c l e a r e d p l o t s c o n t a i n some o f t h e f e w r e m a i n i n g p a r t s o f t h e 
g a l l e r y f o r e s t s The s i t u a t i o n i s f u r t h e r a g g r a v a t e d b y t h e 
f a c t t h a t t h e s e a r e a s a r e o n m a r g i n a l l a n d a n d r a i n f a l l f o r 
- I l l -
c o f f e e p l a n t a t i o n s . A l s o t h e e s t a b l i s h m e n t o f t o b a c c o f a r m s 
i n t h e same p r o v i n c e h a s i n v o l v e d a g r e a t d e a l o f d e f o r e s t a t i o n 
o f s l o p i n g t e r r a i n a n d a l o n g s t r e a m s , a n d e r o s i o n h a s s t a r t e d 
i n t h e s e a r e a s . T h e s e t o b a c c o f a r m s a r e s m a l l a n d so 
s c a t t e r e d t h a t i t i s v e r y d i f f i c u l t t o c o n t r o l d e f o r e s t a t i o n , 
a n d i m p r a c t i c a b l e t o a r r a n g e f u e l p l o t s on a s u s t a i n e d y i e l d 
b a s i s . U n d e r s u c h c o n d i t i o n s i t i s v i t a l t o i n c l u d e i n t h e 
l o c a l S t a n d i n g O r d e r s p r o v i s i o n s f o r t h e c o n t r o l o f f o r e s t 
c l e a r a n c e f o r c o m m e r c i a l a g r i c u l t u r e o n u n f a v o u r a b l e s i t e s . 
3• G r a z i n g : 
G r a z i n g h a s h a d f a r r e a c h i n g e f f e c t s o n t h e n a t u r a l 
v e g e t a t i o n a n d t h e s o i l s o f many a r e a s . U n d e r n a t u r a l 
c o n d i t i o n s , b e f o r e t h e i n t e r v e n t i o n o f man a n d h i s d o m e s t i c 
a n i m a l s , t h e r e w o u l d h a v e b e e n a w h o l e s p e c t r u m o f w i l d g r a z i n g 
a n d b r o w s i n g a n i m a l s e a c h o f w h i c h i s a s e l e c t i v e f e e d e r , 
m a i n t a i n i n g a n e c o l o g i c a l b a l a n c e w i t h t h e n a t u r a l v e g e t a t i o n . 
When t h e s e w i l d a n i m a l s a r e r e p l a c e d b y d o m e s t i c a t e s t h i s 
b a l a n c e i s u p s e t b e c a u s e t h e r e i s now much more p r e s s u r e o n 
c e r t a i n v e g e t a t i o n s p e c i e s w h i c h a r e a c t i v e l y s e l e c t e d b y t h e 
l i m i t e d r a n g e o f t h e d o m e s t i c a n i m a l s . T h i s p r e s s u r e w i l l b e 
k e p t t o a minimum when g r a z i n g i s l i g h t a n d c o n t r o l l e d , b u t 
w i t h h e a v i e r g r a z i n g r e s u l t i n g f r o m more a n i m a l s t o c k o r u s e 
f o r l o n g e r p e r i o d s , t h e r e w i l l b e a d e c r e a s e i n t h e m o re 
f a v o u r e d s p e c i e s a n d c o n s e q u e n t l y t h e v a l u e o f t h e g r a z i n g 
l a n d w i l l d e t e r i o r a t e . O v e r - g r a z i n g w i l l p r o d u c e a s e r i o u s 
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r e d u c t i o n , i f n o t a c o m p l e t e d i s a p p e a r a n c e , o f t h e v e g e t a t i v e 
c o v e r , w h i c h w i l l i n t u r n g i v e r i s e to s e v e r e s o i l e r o s i o n . 
D u r i n g t h e f o r t y y e a r s , 1918 - 57j t h e t o t a l number 
o f t h e f o u r main d o m e s t i c a n i m a l s : s h e e p , c a t t l e g o a t s and 
c a m e l s ( F i g . s 2k - 7), h a s i n c r e a s e d from 3.7 m i l l i o n s to 21.8 
m i l l i o n s . Sheep, g o a t s and c a t t l e h ave a l l i n c r e a s e d from 
s i x f o l d to n i n e f o l d w h i l e c a m e l s i n c r e a s e d by about e i g h t f o l d . 
The government's aim t i l l 19^ -7 > b e c a u s e o f f e a r o f c o n s e q u e n c e s 
o f an undue i n c r e a s e o f t h e f l o c k s and h e r d s , was to s t a b i l i z e 
t h e number o f a n i m a l s , b u t a f t e r 19^7 owing to b e t t e r p r o s p e c t s 
o f i n c r e a s i n g w a t e r s u p p l i e s by d i g g i n g r e s e r v o i r s , i t d e c i d e d 
t o m a ximize t h e a p p l i c a t i o n o f p r o v e d methods o f d i s e a s e 
p r e v e n t i o n on t h e a s s u m p t i o n t h a t a n i m a l s c o u l d be s a f e l y 
i n c r e a s e d to s u p p o r t a g r o w i n g human p o p u l a t i o n and to c r e a t e 
a s u r p l u s f o r e x p o r t . I n 1961 t h e a c c e p t e d a n i m a l s ' numbers 
w e r e : c a m e l s 2 m i l l i o n s , c a t t l e 9 m i l l i o n s , sheep 8.5 m i l l i o n s 
and g o a t s 6.5 m i l l i o n s . 
The t r i b e s o f s o u t h e r n Sudan keep a l a r g e number o f 
c a t t l e a s a s i g n o f p r e s t i g e . The number o f t h e c a t t l e i s 
i n c r e a s i n g a t a h i g h r a t e b e c a u s e v e r y few a r e s l a u g h t e r e d o r s o l i 
f o r c a s h w h i l e n e i t h e r t h e a r e a o f t h e g r a z i n g l a n d i s i n c r e a s e d 
n o r t h e q u a l i t y o f t h e p a s t u r e i m p r o v e d . The g r a z i n g l a n d i s 
(1) A.R. Bayoumi, Some P r o b l e m s o f L a n d Use and R u r a l Water 
Development i n t h e R e p u b l i c o f t h e Sudan, U n p u b l i s h e d 
R e p o r t t o t h e M i n i s t r y o f A g r i c u l t u r e , Khartoum, p.7» 
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c o n f i n e d t o a r e a s above t h e f l o o d l e v e l and a r e a s o u t s i d e t h e 
domain o f t h e t s e t s e f l y . The r e d u c t i o n o f t h e number, o r a t 
l e a s t l o w e r i n g t h e r a t e o f i n c r e a s e o f c a t t l e , t h e e x t e n s i o n o f 
t h e g r a z i n g l a n d and t h e r a i s i n g o f t h e q u a l i t y o f t h e p a s t u r e 
a r e u r g e n t n e e d s f o r t h e p r o t e c t i o n o f t h e f o r e s t and t h e s o i l , 
e s p e c i a l l y a f t e r i t h a s become e v i d e n t t h a t e r o s i o n h a s a l r e a d y 
s t a r t e d i n t h e o v e r - g r a z e d n o r t h e r n p a r t s o f t h e B a h r e l 
G h a z a l and most o f E q u a t o r i a P r o v i n c e . To r e d u c e t h e number o f 
c a t t l e , by a t t r i b u t i n g an economic s i g n i f i c a n c e to them, w i l l be 
a t l e a s t a t t h e p r e s e n t t i m e , a f r u i t l e s s a t t e m p t b e c a u s e 
" t h e c a t t l e a s a s i g n o f p r e s t i g e " h a s l o n g b e en r o 6 t e d i n t h e i r 
f o l k l o r e and t r a d i t i o n s to t h e e x t e n t t h a t t h e v a r i o u s a s p e c t s 
o f t h e i r l i f e a r e d e t e r m i n e d a c c o r d i n g l y . I t w i l l be a l o n g 
t i m e b e f o r e t h e s p r e a d o f e d u c a t i o n and t h e economic 
development of t h e i r a r e a a l t e r t h e i r s o c i a l s t r u c t u r e and 
weaken t h e s e s t r o n g t r a d i t i o n s . The e x t e n s i o n o f t h e g r a z i n g 
l a n d i n v o l v e s t h e e r a d i c a t i o n o f t h e t s e t s e f l y i n woodland 
s a v a n a b e l t and t h e p r o v i s i o n o f w a t e r p o i n t s i n t h o s e u n g r a z e d 
l a n d s on t h e s o u t h e a s t e r n e x t r e m i t y o f t h e c l a y p l a i n . 
I n K o r d u f a n and D a r f u r P r o v i n c e s , where t h e l a c k o f 
w a t e r c o n s t i t u t e s t h e main problem, t h e s i t u a t i o n i s no l e s s 
d f a s t i c . The l a r g e number o f a n i m a l s h e r e ( c a t t l e and c a m e l s ) 
h a s a w i d e a r e a to move o v e r b u t b etween t h e B a h r e l Arab and 
t h e n o r t h e r n and t h e w e s t e r n f r o n t i e r s t h e r e i s a l a c k o f r i c h 
p a s t u r e s . E a r l y i n t h e r a i n y s e a s o n t h e nomads s t a r t t h e i r 
F i g . 2 6 . _ 113' 
36 32 2 8 2fi 1 • 
S U D A N : C A M E L S 
20 
16 
0 "o 
8 12 
8 
v. 
C a m el s 
100 0 2 00 Mis. 
l"*TVtVI r-h r1 
7 0 0 0 300Kms. 
F i g . 26: Redrawn w i t h amendments from B a r b o u r , 'bp., cit„ 
1961, p.90. 
n if -f<5 
- l i e -
n o r thward j o u r n e y t h e t a r g e t f o r w h i c h i s p r o v i d e d by t h e 
" g i z u " s p e c i e s on t h e s o u t h e r n f r i n g e s o f t h e d e s e r t . They 
s t a y t h e r e t i l l t h e " g i z u " g r a s s e s a r e c o m p l e t e l y g r a z e d , w i t h 
t h e r e s u l t t h a t t h e s o i l becomes expo s e d f o r a l m o s t t h e whole 
y e a r , p a v i n g t h e way f o r d e s e r t c r e e p . D u r i n g t h e d r y s e a s o n 
some o f t h e p a s t o r a l i s t s s t a y w i t h t h e i r a n i m a l s n e a r t h e 
c o m p a r a t i v e l y l i m i t e d w a t e r s u p p l y c e n t r e s , t h e c o n c e n t r a t i o n 
around w h i c n i s u s u a l l y f a r above t h e i r c a p a c i t i e s i n v i e w o f 
g r a s s e s and w a t e r s u p p l y . So f o r many m i l e s a r o u n d t h e s e 
c e n t r e s t h e l a n d i s o v e r - g r a z e d and expos e d to w i n d e r o s i o n f o r 
most o f t h e d r y s e a s o n . Some o f t h e camel-owning t r i b e s 
come i n c o n t a c t w i t h t h e Hawasma and t h e M e s s e r i g a Z u r u q 
d u r i n g t h e d r y s e a s o n i n t h e v i c i n i t y o f D e l l i n g and Abu Zabad, 
an a r e a s w h i c h i s a l r e a d y o v e r - g r a z e d a c c o r d i n g to H a r r i s o n ^ ^ 
t o t h e e x t e n t o f 20$. 
The s e m i - d e s e r t g r a s s l a n d o f t h e B u t a n a , a p a r t from 
t h e o c c u p a t i o n o f man and h i s a n i m a l s , would h a v e been c o v e r e d 
w i t h almost p u r e s t a n d s o f B l e p h a r i s spp., w h i c h a r e p a l a t a b l e 
t o c a m e l s and sheep d u r i n g a l m o s t t h e whole y e a r , and to c a t t l e 
(2) 
d u r i n g t h e r a i n y s e a s o n o n l y v . B l e p h a r i s , i f h e a v i l y g r a z e d , 
c a n n o t r e g e n e r a t e and c o m p l e t e l y d i s a p p e a r s , a s i n a l m o s t a l l 
t h e o v e r - g r a z e d a r e a s o f t h e p l a i n . B l e p h a r i s h a s d i s a p p e a r e d 
from t h e b a n k s o f t h e r i v e r A t b a r a f o r a w i d t h o f about 
M.N. H a r r i s o n , R e p o r t on G r a z i n g S u r v e y o f t h e Sudan 
( t o t h e M i n i s t r y o f A n i m a l P r o d u c t i o n ) 1955 > p a r t I I I , p . 2 6 
( 2 ) 
^ ' Lebon, op. c i t . , 1965 9 p.l6o. 
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20 m i l e s . The p r o v i s i o n o f w a t e r p o i n t s w o uld r e l e a s e t h e 
p r e s s u r e from t h e o v e r - g r a z e d c e n t r e s and would g i v e t h e 
B l e p h a r i s a b e t t e r c h a n c e f o r r e g e n e r a t i o n ; t h e new w a t e r 
c e n t r e s s h o u l d be c o n f i n e d to t h e w e s t e r n , c e n t r a l and 
s o u t h e a s t e r n p a r t s o f t h e B u t a n a , and s h o u l d be r e s e r v e d f o r 
t h e u s e o f c a t t l e and sheep o n l y , l e a v i n g t h e c a m e l s to f e e d on 
t h e d r i e r a r e a s . 
G r a z i n g by c a t t l e and sheep c a n h a v e s e r i o u s 
c o n s e q u e n c e s , b u t t h e e f f e c t o f t h e goa t on t h e s e m i - d e s e r t 
v e g e t a t i o n i s much more d r a s t i c . The main domain o f t h e goat 
i s t h e s e m i - a r i d r e g i o n e x t e n d i n g r o u g h l y b e t w e e n l a t i t u d e s 
13° and 17°N., and c o v e r i n g an a r e a o f about 200,000 s q u a r e 
m i l e s ; t h i s r e g i o n i s one o f t h e most p o p u l o u s p a r t s o f t h e 
c o u n t r y ; t h e n a t u r a l v e g e t a t i o n c o m p r i s e s s m a l l t r e e s and 
b u s h e s w h i c h a r e within e a s y r e a c h o f man and h i s a n i m a l s . The 
e c o l o g i c a l b a l a n c e h a s been t i p p e d i n f a v o u r o f a r i d i t y and 
d e s e r t c o n d i t i o n s i n t h i s r e g i o n w h i c h i s o v e r - u s e d by man 
and o v e r - g r a z e d by a n i m a l s . 
The g o a t was c o n s i d e r e d a p r o b l e m a f t e r i t had been 
r e a l i z e d t h a t d e s e r t c o n d i t i o n s had s t a r t e d t o e x t e n d 
s o u t h w a r d s . I n t h i s r e g i o n about 5 m i l l i o n g o a t s a r e k e p t f o r 
t h e p r o v i s i o n o f m i l k . The goat i s a u b i q u i t o u s fe.eder and c a n 
t h r i v e on a n y t h i n g o t h e r t h a n a b s o l u t e d e s e r t , and e a t a l l t h e 
p l a n t s w i t h i n i t s r e a c h , l e a d i n g to t h e l o s s o f p r a c t i c a l l y 
a l l t h e v e g e t a t i o n and t h e c o n s e q u e n t p r e v e n t i o n o f 
r e g e n e r a t i o n . The s i t u a t i o n i s a g g r a v a t e d by t h e s t e a d y 
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i n c r e a s e i n t h e number o f g o a t s b e c a u s e none e n t e r s 
i n t e r n a t i o n a l t r a d e and few a r e s l a u g h t e r e d . The v a r i o u s 
m e a s u r e s o f c o n t r o l h a v e been hampered by t h e s o c i a l s i d e o f 
t h e p r o b l e m : t h e g o a t i s c o n s i d e r e d a s t h e s o u r c e o f m i l k f o r 
t h e p o o r s e c t o r o f t h e p o p u l a t i o n . One o f t h e m e a s u r e s 
t a c k l e d was t h e e n c l o s u r e o f towns and b i g v i l l a g e p e r i m e t e r s 
to p r e s e r v e t h e n a t u r a l v e g e t a t i o n w i t h i n them, b u t t h i s 
e n c l o s u r e s y s t e m c o u l d n o t be c a r r i e d out w i d e l y enough. I n 
f a c t t h i s s y s t e m i n c r e a s e s t h e c o n c e n t r a t i o n o f t h e g o a t on 
t h e u n e n c l o s e d a r e a s w h i c h c o n s t i t u t e about 80$ o f t h e t o t a l 
t h u s s u b j e c t i n g them to more s e v e r e e r o s i v e a c t i o n s . A n o t h e r 
measure was t h e a l l o c a t i o n o f c e r t a i n a r e a s f o r t h e g r a z i n g o f 
t h e g o a t , b u t t h i s p r o v e d to be i m p r a c t i c a l b e c a u s e t h e g o a t s 
were v e r y r a r e l y c o n f i n e d to them. T a x a t i o n , a s a m e a s u r e to 
d i s c o u r a g e p e o p l e from k e e p i n g l a r g e number o f g o a t s , was 
a t t e m p t e d b u t d i d n o t g i v e e n c o u r a g i n g r e s u l t s . A n o t h e r 
a t t e m p t i n t h e G e z i r a scheme was t h e t r e a t m e n t o f f o l i a g e w i t h 
r e p e l l e n t s , b u t i t p r o v e d f r u i t l e s s b e c a u s e t h e g o a t s 
r e m a i n e d u n a f f e c t e d . 
The p r o b l e m i s a c u t e b e c a u s e t h r o u g h t h e a c t i v i t i e s 
o f t h e g o a t t h e t h r e a t o f t h e d e s e r t c r e e p i s becoming a 
r e a l i t y . The most e f f e c t i v e s o l u t i o n seems to be, a s B a l l a l 
h a s a d v o c a t e d ^ ^ , t h e c o m p l e t e e x t e r m i n a t i o n o f t h e g o a t from 
( l ) A. B a l l a l , The Goat a s a P r o b l e m i n t h e S e m i - A r i d R e g i o n 
o f t h e N o r t h e r n Sudan, Sudan S i l v a 12 . (11),1962,pp.22 - k. 
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t h i s r e g i o n d e s p i t e t h e f a c t t h a t i t i s t h e s o u r c e o f a n i m a l 
p r o t e i n f o r t h e p o o r . L a t e l y some i n d i v i d u a l s , e n c o u r a g e d by 
t h e s t a t e , s t a r t e d some d a i r y f a r m i n g schemes i n b i g towns to 
e n c o u r a g e t h e u s e o f cow's m i l k i n s t e a d o f t h e g o a t ' s m i l k , 
b u t t h e r e s p o n s e was a l m o s t n e g l i g i b l e b e c a u s e t h e p r i c e o f 
cow's m i l k was so h i g h t h a t t h e p oor c o u l d n o t a f f o r d i t . I f 
s u c h d a i r y f a r m s a r e owned and e f f i c i e n t l y r u n by t h e s t a t e , o 
a l t e r n a t i v e l y by c o - o p e r a t i v e s o c i e t i e s formed by t h e p e o p l e 
t h e m s e l v e s and a i d e d by t h e s t a t e , cow's m i l k c a n be made 
a v a i l a b l e i n abundance and a t a r e a s o n a b l e p r i c e s i n c e t h e 
m o t i v e o f t h e s t a t e o r t h e c o - o p e r a t i v e s o c i e t y w i l l t h e n be t 
s e r v e t h e p oor man and n o t to r o b him. T h i s w i l l e n s u r e 
a d e q u a t e a n i m a l p r o t e i n , and t h u s pave t h e way f o r t h e 
e x t e r m i n a t i o n o f t h e g o a t from t h i s r e g i o n . 
h. S e t t l e m e n t ; 
S e t t l e m e n t w i l l c o n t i n u e t o be an i m p o r t a n t t y p e 
o f l a n d u s e i n t h e coming few y e a r s b e c a u s e a l a r g e p r o p o r t i o n 
o f t h e p o p u l a t i o n i s e i t h e r s e m i - s e d e n t a r y o r w i t h o u t any 
d e f i n i t e form o f s e t t l e m e n t . The c r e a t i o n o f permanent 
s e t t l e m e n t s f o r t h o s e p e o p l e n e e d s to be u n d e r t a k e n w i t h due 
r e g a r d to t h e c l i m a t i c c o n d i t i o n s , t h e n a t u r e o f t h e t e r r a i n 
and t h e w a t e r s u p p l y . 
To a l a r g e e x t e n t t h e i n h a b i t a n t s o f E q u a t o r i a 
P r o v i n c e have c e r t a i n a g r i c u l t u r a l and s o c i a l customs and 
(I * 
-118-
p r a c t i c e s m o d i f i e d by t h e i r e n v i r o n m e n t , and t h e s e f a v o u r a b l y 
a c c o r d e d w i t h t h e s e c o n d i t i o n s ; t h e s e p r a c t i c e s i n c l u d e d t h e 
s p r e a d i n g o f t h e p o p u l a t i o n t h i n l y o v e r t h e p oor s h a l l o w t r o p i c a l 
s o i l s and t h i s r e n d e r e d s h i f t i n g c u l t i v a t i o n a r e l a t i v e l y s u i t a b l e 
f o rm o f l a n d u s e . The s e r i o u s new f e a t u r e i s t h e d e l i b e r a t e 
change o f t h i s mode o f s e t t l e m e n t by a d m i n i s t r a t i v e a r r a n g e m e n t to 
c r e a t e d e n s e c o n c e n t r a t i o n s o f s e t t l e m e n t a l o n g t h e main r o a d s . 
A n o t h e r f a c e o f t h e change i n modes o f s e t t l e m e n t i n E q u a t o r i a 
i s t h e o f f i c i a l encouragement o f t h e downward movement o f 
t r i b e s m e n from t h e h i l l s and h i l l s i d e s t o d e n s e c o n c e n t r a t i o n s 
i n t h e v a l l e y s , a s h a s b e e n done by t h e L a t u k a i n t h e K a t i r e 
a r e a o f t h e I m a t o n g M o u n t a i n s . The p o s i t i v e s i d e o f t h e 
s e t t l e m e n t o f t h e L a t u k a i s t h a t i t t e r m i n a t e s d e f o r e s t a t i o n , 
o v e r - c u l t i v a t i o n and o v e r - g r a z i n g on t h e m o u n t a i n s , and 
c o n s e q u e n t l y a i d s t h e r e g e n e r a t i o n and c o n s e r v a t i o n o f t r e e s . 
B u t i n t h e c a s e o f t h e Zande s e t t l e m e n t t h e t r o p i c a l s o i l i s too 
p o o r to c a r r y d e n s e c o n c e n t r a t i o n s o f a g r i c u l t u r a l and p a s t o r a l 
p e o p l e ; d e f o r e s t a t i o n , o v e r - c u l t i v a t i o n and o v e r - g r a z i n g w i l l be 
t h e l o g i c a l r e s u l t s . 
C r e a t i o n o f s i m i l a r h e a v y c o n c e n t r a t i o n s o f s e t t l e m e n t 
h a s a l s o o c c u r r e d i n t h e w e s t e r n p a r t s o f t h e c o u n t r y where new 
w a t e r s u p p l i e s were p r o v i d e d to r e l e a s e t h e p r e s s u r e on t h e a l r e a c 
o v e r - p o p u l a t e d a r e a s . Most o f t h e s e new w a t e r p o i n t s h a v e o n l y 
meant new a r e a s o f d e n u d a t i o n owing to t h e human and a n i m a l 
o v e r - c o n c e n t r a t i o n s r e s u l t i n g from t h e p r o v i s i o n o f w a t e r i n s u c h 
an a r i d r e g i o n . Here, a s w e l l a s i n t h e r e c e n t l y i n t r o d u c e d 
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t y p e s o f s e t t l e m e n t i n E q u a t o r i a , a h e a l t h y b a l a n c e b etween t h e 
d e g r e e o f c o n c e n t r a t i o n and t h e c a p a c i t y o f t h e a r e a must be 
m a i n t a i n e d i f t h e g e n e t a l s t a n d a r d o f l i v i n g o f t h e l o c a l p e o p l e 
i s t o be r a i s e d w i t h o u t s e r i o u s l y e n d a n g e r i n g t h e v e g e t a t i o n and 
t h e s o i l s o f t h e s e l o c a l i t i e s . 
I n t h e B a h r e l G h a z a l P r o v i n c e , t h e a r e a w i t h i n t h e 
domain o f t h e t s e t s e f l y i s about 90,000 s q u a r e m i l e s , e x t e n d i n g 
a r o u n d a l i n e r u n n i n g n o r t h e a s t to s o u t h w e s t t h r o u g h Wau. To 
e x t e r m i n a t e t h e t s e t s e f l y and r e n d e r t h e a r e a f a v o u r a b l e f o r 
human and a n i m a l h a b i t a t i o n , t h e G o g r i a l T s e t s e Campaign, 
a r r a n g e d by t h e M i n i s t r y o f A n i m a l R e s o u r c e s , h a s c l e a r e d o f f 
a l l t r e e s and c o m p l e t e l y b u r n t an a r e a o f about 800 s q u a r e m i l e s 
n o r t h o f Wau. The e r a d i c a t i o n o f t h e t s e t s e f l y i s u n d o u b t e d l y 
d e s i r a b l e , b u t i t i s u n f o r t u n a t e t h a t t h i s campaign was n o t 
r e f e r r e d to any l a n d u s e o r c o n s e r v a t i o n c o mmittee t o w e i g h and 
b a l a n c e t h e c o s t s and b e n e f i t s and to s e e i f t h e r e were any 
o t h e r r e a s o n a b l e s o l u t i o n . Not o n l y w i l l s u c h w h o l e s a l e 
c l e a r a n c e o f f o r e s t l a n d c a u s e a c c e l e r a t e d s o i l e r o s i o n and 
w a t e r d i s s i p a t i o n , b u t i t w i l l a l s o t h r e a t e n to c r e a t e s i t e s f o r 
h e a v y c o n c e n t r a t i o n o f c a t t l e h e r d s w i t h c o n s e q u e n t o v e r - g r a z i n g 
and a f u r t h e r enhancement o f e r o s i o n u n l e s s t h e s i t u a t i o n i s 
c a r e f u l l y g u a r d e d w i t h t h e p r o v i s i o n o f a p r o p e r b a l a n c e b etween 
t h e r e q u i r e m e n t s o f t h e human and a n i m a l p o p u l a t i o n and t h e 
c a p a c i t i e s o f t h e a r e a . T h i s c o m p l e t e t r e e c l e a r a n c e a l s o 
means t h a t t h e n e w l y c r e a t e d s e t t l e m e n t s w i l l depend on o t h e r 
a r e a s f o r t h e p r o v i s i o n o f wood f u e l and a l l o t h e r forms o f 
r o u n d wood. 
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Near E r R o s e i r e s , t h e Kenana a g r i c u l t u r a l scheme i s 
abo u t to be e s t a b l i s h e d . A p r i m a r y aim s h o u l d be t h a t t h e 
a g r i c u l t u r a l v i l l a g e c o m m u n i t i e s s h o u l d g e t t h e i r wood 
r e q u i r e m e n t s from w i t h i n t h e scheme i t s e l f . I f e a c h v i l l a g e 
c o n s i s t s o f 200 f a m i l i e s , and e a c h f a m i l y o f 7 p e r s o n s on t h e 
a v e r a g e , t h e n s u c h a community w i l l n e ed about 600 f e d d a n s o f 
f o r e s t l a n d f o r f i r e w o o d and c h a r c o a l ; an a l l o w a n c e o f about 
a n o t h e r 100 f e d d a n s s h o u l d be made f o r t h e p r o v i s i o n o f o t h e r f e n 
o f r o u n d wood. I f t h e r o t a t i o n s y s t e m i s s i m i l a r to t h a t o f 
t h e G e z i r a X k - y e a . r r o t a t i o n ) , t h e n about 8 - 10$ o f t h e t o t a l 
a r e a o f t h e scheme s h o u l d be p u t u n d e r f o r e s t s . The e x i s t i n g 
n a t u r a l f o r e s t s may be p r e s e r v e d , w h e r e v e r p o s s i b l e , to meet 
t h e p e o p l e ' s r e q u i r e m e n t s b e f o r e t h e f o r e s t p l a n t a t i o n s a r e 
r e a d y f o r f e l l i n g . The i n h a b i t a n t s w i l l u n d o u b t e d l y keep some 
d o m e s t i c a n i m a l s , p a r t i c u l a r l y c a t t l e , t h e p a s t u r e f o r w h i c h 
must a l s o be c a r e f u l l y c o n s i d e r e d . 
5. F i r e : 
Some v e g e t a t i o n f i r e s a r e e s s e n t i a l l y due to n a t u r a l 
c a u s e s , e s p e c i a l l y l i g h t n i n g , b u t t h e v a s t m a j o r i t y o f t h e s e 
f i r e s a r e s t a r t e d by man. F o r a t l e a s t 350,000 y e a r s i t i s 
known t h a t man h a s had c o n t r o l o f f i r e , b u t i t i s n o t known 
e x a c t l y f o r how l o n g he h a s b e e n s y s t e m a t i c a l l y b u r n i n g t h e 
n a t u r a l v e g e t a t i o n o f h i s e n v i r o n m e n t . T h i s f i r i n g i s done f o r 
a number o f r e a s o n s : to p r o v i d e g r a z i n g a t a t i m e o f t h e y e a r 
when i t i s s c a r c e , to c l e a r t h e l a n d f o r t h e v a r i o u s t y p e s 
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o f c u l t i v a t i o n and f o r e a s y movement, to d r i v e game from t h e 
wood to f a c i l i t a t e t h e i r c a p t u r e , to k i l l c e r t a i n p a r a s i t e s , 
to g i v e room f o r s e t t l e m e n t , and eve n to e n j o y t h e s i g h t o f a 
good b l a z e , e s p e c i a l l y a t n i g h t . So f i r e i s n o t i n i t s e l f a 
t y p e o f l a n d u s e , b u t i t h a s a l w a y s b e en a s s o c i a t e d w i t h some 
l a n d management p r a c t i c e s . 
F i r e s e v e r e l y damages many o f t h e woody p l a n t s 
though i t s t i m u l a t e s t h e growth o f some s a v a n a s p e c i e s . The 
d e g r e e o f damage i n c r e a s e s w i t h t h e f r e q u e n c y o f t h e b u r n i n g 
and t h e i n t e n s i t y o f t h e i n d i v i d u a l f i r e s w h i c h depends on t h e 
i n t e n s i t y o f t h e v e g e t a t i o n c o v e r and t h e t i m e o f t h e y e a r wher 
b u r n i n g s a r e u n d e r t a k e n . E a r l y b u r n i n g , i n t h e b e g i n n i n g o f 
t h e d r y s e a s o n when g r a s s e s a r e g r e e n and h a v e a h i g h m o i s t u r e 
c o n t e n t , i s e s t i m a t e d to consume 20-30$ o f t h e h e r b c o v e r , 
w h i l e l a t e b u r n i n g , a t t h e end o f t h e d r y s e a s o n when g r a s s e s 
a r e f u l l y d r y , may consume o v e r 90$ o f t h e g r a s s mat. Wind 
and t h e ti m e o f t h e day when b u r n i n g s t a k e p l a c e a l s o a f f e c t 
t h e s e v e r i t y o f t h e f i r e . 
The i m m e d i a t e e f f e c t s o f t h e f i r e a r e to k i l l t r e e 
s e e d l i n g s , to k i l l some p e r e n n i a l p l a n t s and p e r m a n e n t l y 
d e s t r o y a n n u a l s , to b u r n up v e g e t a t i o n d e b r i s , to d e s t r o y 
t h e humus and to expose and d r y t h e s o i l s u r f a c e . The 
s e c o n d a r y e f f e c t s , a c c o r d i n g to F e r g u s o n , a r e a s fo l l o w s : 
( l ) by e x p o s i n g t h e s o i l t h e r a i n w i l l b e a t i t i n t o a h a r d 
H. F e r g u s o n , D e t e r i o r a t i o n o f S o i l and V e g e t a t i o n i n 
E q u a t o r i a i n S o i l C o n s e r v a t i o n Committee's R e p o r t , 
Khartoum, T9~44, p.139. ~ ~ J -
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s u r f a c e l a y e r ( e s p e c i a l l y i n c l a y s o i l s ) o r wash i t away 
( e s p e c i a l l y i n s a n d y s o i l s ) . (2) by b u r n i n g t h e ground 
v e g e t a t i o n and t h e d e b r i s t h e r e w i l l be no e f f e c t i v e b a r r i e r 
t o r u n n i n g w a t e r . (3) by b u r n i n g humus and humus-forming 
m a t e r i a l s t h e a b s o r p t i v e c a p a c i t y o f t h e s o i l w i l l be r e d u c e d 
and t h e p h y s i c a l s t r u c t u r e u p s e t , and a l o s s i n p l a n t n u t r i e n t 
w i l l be c a u s e d . (4) by d e s t r o y i n g t r e e s e e d l i n g s v e g e t a t i o n 
w i l l d e t e r i o r a t e and t h e g r a s s / t r e e r a t i o w i l l be i n c r e a s e d . 
T h i s i n c r e a s e i n g r a s s / t r e e r a t i o w i l l i n t u r n i n c r e a s e t h e 
s e v e r i t y o f f i r e s and c o n s e q u e n t l y t h e i r damaging e f f e c t . 
A n o t h e r l o n g t erm e f f e c t i s t h a t t h e r e d u c e d a b s o r p t i o n o f 
r a i n w a t e r and t h e g r e a t e r r u n o f f w i l l c a u s e a l o s s i n t h e 
w a t e r s u p p l y which, c o u p l i e d w i t h a g e n e r a l r e d u c t i o n i n t r e e s , 
may c a u s e permanent damage. T h i s p r o c e s s i s p r o g r e s s i v e and, 
i f a l l o w e d to f o l l o w i t s i r r e v e r s i b l e c o u r s e , t h e c r e a t i o n o f 
d e s e r t c o n d i t i o n s w i l l be i t s u l t i m a t e end. The economic 
e f f e c t s o f f i r e i n c l u d e t h e d e s t r u c t i o n o f t h e p r e s e n t and t h e 
p o t e n t i a l f o r e s t r e s o u r c e s , r e d u c t i o n o f t h e p r o d u c t i v e 
c a p a c i t y o f t h e s o i l , and c o n s e q u e n t l y a permanent r e d u c t i o n i 
t h e n a t u r a l w e a l t h o f t h e c o u n t r y . 
The l i n e r u n n i n g r o u g h l y a l o n g t h e 85O mm. i s o h y e t 
on s a n d s and t h e 950 mm. i s o h y e t on c l a y s d i v i d e s t h e c o u n t r y 
i n t o p a r t s w i t h r e g a r d to f i r e - d a n g e r . S o u t h o f t h i s l i n e t h e 
d e n s i t y o f t h e g r a s s mat r e n d e r s a n n u a l g r a s s - f i r e s h i g h l y 
p r o b a b l e . The f r e q u e n c y o f f i r e s i n s o u t h e r n Sudan i s h i g h 
d e s p i t e t h e f a c t t h a t t h e e a r l y r a i n s h e l p to p r e v e n t t h e 
-123-
s p r e a d o f f i r e s o r i g i n a t i n g from s h i f t i n g c u l t i v a t i o n a r e a s . 
One f a c t o r c o n t r i b u t i n g to t h i s h i g h f i r e - f r e q u e n c y i s t h e 
c o n s i d e r a b l e d i s a r r a y o f e a r l y b u r n i n g t i m e s w h i c h may s t a r t 
a s l a t e a s F e b r u a r y b e c a u s e o f t h e p r o l o n g e d r a i n y s e a s o n . 
Over t h e c e n t r a l p a r t s o f t h e Sudan, t h e f r e q u e n t s p r e a d o f 
f i r e s i s m a i n l y due to t h e i n a b i l i t y o f t h e a u t h o r i t i e s to 
c o m p l e t e t h e f i r e l i n i n g b e f o r e t h e e a r l y b u r n i n g s a r e s t a r t e d 
by t h e l o c a l p e o p l e . F i r e s a r e a l s o known to be s t a r t e d by 
herdsmen t o e n a b l e new g r a s s e s t o grow f o r t h e i r d o m e s t i c 
a n i m a l s . One s u c h f i r e d e s t r o y e d 27 f e d d a n s o f t e a k and "neem" 
i n E q u a t o r i a i n 1955• C u l t i v a t o r s and h o n e y - c o l l e c t o r s a l s o 
s t a r t d a n g e r o u s f i r e s ; i n 1963 h o n e y - c o l l e c t o r s c o m p l e t e l y 
b u r n t 174 c u b i c m e t r e s o f f i r e w o o d i n Upper N i l e P r o v i n c e . A 
c o n s i d e r a b l e amount o f t h e f o r e s t o f s o u t h e r n Sudan, e s p e c i a l l y 
i n E q u a t o r i a P r o v i n c e , h a s b e e n c o m p l e t e l y and d e l i b e r a t e l y 
b u r n t by t h e m i l i t a r y f o r c e i n i t s f i g h t a g a i n s t t h e r e b e l s 
and b u s h - f i g h t e r s i n 1955 and s u b s e q u e n t y e a r s . 
¥ith f r e q u e n t f i r e s t h e woodland s a v a n a w i l l 
d e g e n e r a t e t o a t r e e s a v a n a and e v e n t u a l l y , i f f i r e s a r e 
c o n t i n u e d f o r many y e a r s , to s c r u b o r g r a s s s a v a n a . 
V i d a l - H a l l ^ ^ h a s s t u d i e d t h e e x i s t i n g s t a t e o f t h e H i g h 
Woodland S a v a n a and t h e r e m n a n t s o f t h e T r o p i c a l R a i n F o r e s t 
i n E q u a t o r i a and B a h r e l G h a z a l P r o v i n c e s . He p o i n t s out t h a t 
t h e T r o p i c a l R a i n F o r e s t h a s b e e n r e t r e a t i n g a s a c o n s e q u e n c e 
M . P . V i d a l - H a l l , The S i l v i c u l t u r e and R e g e n e r a t i o n o f t h e 
F o r e s t T y p e s o f E q u a t o r i a and B a h r e l R-hazal P r n v i nr.es, 
F o r e s t Memoir No.k, A g r i c u l t u r a l P u b l i c a t i o n s ; Committee, 
Khartoum, 1952. 
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o f f r e q u e n t f i r e s , and t h a t more open t y p e s o f s a v a n a h a v e 
i n c r e a s e d a t t h e e x p e n s e o f t h e c l o s e d t y p e s c o n t a i n i n g some 
f o r e s t t r e e s . He a l s o p o i n t s out t h a t t h e g a l l e r y f o r e s t s w h i c h 
e x i s t a l o n g t h e r i v e r c o u r s e s e x t e n d i n g from t h e f o r e s t zone 
i n t o t h e s a v a n a zone, e x i s t o n l y b e c a u s e t h e dampness o f t h e 
v a l l e y bottoms l i m i t s t h e i n f l u e n c e o f t h e f i r e s ; b u t where 
f i r e s c a n s p r e a d a n n u a l l y i n a t h i c k mat o f d r i e d g r a s s , o n l y 
f i r e - r e s i s t a n t t r e e s p e c i e s c a n l i v e and eve n t h e i r growth i s 
r e t a r d e d . The e f f e c t s o f t h e s e b u r n i n g s on t h e s o i l may w e l l 
be d i s a s t r o u s , though no d e t a i l e d s t u d i e s h a v e b e e n u n d e r t a k e n 
i n t h e Sudan. B u t t h e f a c t s so f a r e s t a b l i s h e d i n d i c a t e t h a t 
t h e s o i l i s a d v e r s e l y a f f e c t e d by r e p e a t e d s e v e r e b u r n i n g b e c a u s e 
t h e s o i l f a u n a and f l o r a , t h e o r g a n i c m a t t e r , t h e n i t r o g e n 
c o n t e n t and t h e g e n e r a l f e r t i l i t y w i l l be d i m i n i s h e d . T h e s e 
d e t r i m e n t a l c h a n g e s do n o t o c c u r w i t h t h e l i g h t b u r n i n g w h i c h 
may, to v a r y i n g e x t e n t s , a c t u a l l y i n c r e a s e t h e s o i l f e r t i l i t y . 
The c o u n t r y s h o u l d aim a t m i n i m i z i n g t h e f r e q u e n c y 
and s e v e r i t y o f f i r e s . One r e a s o n f o r f i r e s p r e a d h a s b e e n 
a s s o c i a t e d w i t h f i r e l i n e s w h i c h have p r o v e d to be too n a r r o w 
( a b o u t 4 - 5 m e t r e s ) a r o u n d some f o r e s t r e s e r v e s i n t h e w e s t e r n 
p r o v i n c e s . S u c h f i r e l i n e s s h o u l d be a s b r o a d a s t h e unwanted 
l a n d o f t h e c o u n t r y c a n p e r m i t , and m e c h a n i z a t i o n n e e d s to be 
u s e d i n f i r e l i n i n g to e n s u r e t h e i r c o m p l e t i o n b e f o r e t h e b i g 
f i r e s o f t h e e a r l y b u r n i n g p e r i o d t h r e a t e n t h e f o r e s t r e s e r v e s . 
I t i s n o t t r u e t h a t t h e w o r k i n g p e r i o d o f s u c h m a c h i n e s w i l l be 
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so s h o r t t h a t i t does n o t j u s t i f y t h e c o s t s i n v o l v e d b e c a u s e 
t h e s e c a n be s i m p l e and cheap m a c h i n e s a t t a c h e d to t r a c t o r s 
w h i c h c a n go b a c k to t h e i r n o r m a l a g r i c u l t u r a l p r o c e s s e s a f t e r 
t h e c o m p l e t i o n o f t h e f i r e l i n i n g , and so no p r o b l e m o f e x c e s s 
c a p a c i t y w i l l be i n v o l v e d . S e c o n d l y , t h e s e m a c h i n e s c a n work 
f o r 6 - 7 months s t a r t i n g i n t h e n o r t h i m m e d i a t e l y a f t e r t h e 
r a i n y s e a s o n i n September o r e a r l y O c t o b e r and moving 
s o u t h w a r d s f o l l o w i n g t h e end o f t h e r a i n y p e r i o d u n t i l t h e y f i n 
t h e s o u t h e r n a r e a s tfiere t h e r a i n y s e a s o n e x t e n d s t o F e b r u a r y 
o r even March. Suc h m e c h a n i z e d method r e d u c e s c o s t s and 
manpower, h a s t e n s t h e work and removes g r a s s lumps more 
t h o r o u g h l y . O t h e r p r o t e c t i v e m e a s u r e s i n c l u d e an i n c r e a s e i n 
t h e number o f o f f i c i a l s to promote c o n t r o l and s u p e r v i s i o n o f 
f o r e s t r e s e r v e s and n a t u r a l u n r e s e r v e d f o r e s t s . Heavy f i n e s 
on, and l o n g i m p r i s o n m e n t o f , i n d i v i d u a l s s t a r t i n g f i r e s h ave 
some e f f e c t , b u t t h e y c a n n e v e r be s a t i s f a c t o r y p r o t e c t i v e 
m e a s u r e s . A n a t i o n w i d e campaign t o c r e a t e a s e n s e o f 
c o n s e r v a t i o n seems to r e m a i n t h e s i n g l e most e f f e c t i v e remedy. 
U n t i l t h e f i r e - c a u s e r i s c o n v i n c e d t h a t he i s t r y i n g to g e t 
h i s i m m e d i a t e r e t u r n s a t t h e e x p e n s e o f t h e a g r i c u l t u r a l 
p o t e n t i a l i t i e s and thw g r a z i n g q u a l i t i e s o f t h e l a n d t o be 
u s e d by t h e coming g e n e r a t i o n s , and u n t i l t h e r e i s f u l l e r 
c o - o p e r a t i o n b e t w e e n o f f i c i a l s and t h e p u b l i c , f i r e s w i l l 
c o n t i n u e t o be a s e r i o u s t h r e a t t o t h e v e g e t a t i o n c o v e r and t h e 
s o i l s o f t h e c o u n t r y . 
E f f e c t s o f L a n d U s e : 
The v a r i o u s t y p e s o f l a n d u s e w h i c h h a v e i n v o l v e d , 
and a r e s t i l l i n v o l v i n g , f o r e s t c l e a r a n c e h a v e had a d v e r s e 
e f f e c t s on t h e c o u n t r y ' s w a t e r s u p p l y and s o i l . 
1. E f f e c t s on Water S u p p l y : 
T h e r e i s a c c u m u l a t i n g e v i d e n c e t h a t t h e w a t e r s u p p l y 
o f t h e n o r t h e r n p a r t s o f t h e c o u n t r y h a s d i m i n i s h e d i n t h e 
l a s t 400 - 500 y e a r s . D e s c r i b i n g t h e N e o l i t h i c h a b i t a t i o n 
i n t h e L e b y a n d e s e r t o f t h e Sudan, A r k e l l s t a t e s t h a t 
s h e r d s and N e o l i t h i c a x e s h a v e b e e n found i n a number o f 
l o c a l i t i e s now w i t h o u t permanent h a b i t a t i o n , i n numbers and 
d i s t r i b u t i o n w h i c h s u g g e s t permanent v i l l a g e s . I t i s t h o u g h t 
t h a t t h e s e d e s e r t p e o p l e r e t r e a t e d to t h e s o u t h and s o u t h e a s t ; 
t h e e v i d e n c e c o n s i s t s o f t h e s i m i l a r i m p l e m e n t s and p o t t e r y 
w h i c h h a v e been found i n t h e N i l e v a l l e y b e t w e e n Kerma and 
S h e l l a l , and o f t h e f a c t t h a t t h e p o t t e r y now i n u s e i n t h e 
Nuba M o u n t a i n s b e a r s a g r e a t r e s s e m b l a n c e to t h a t o f t h e 
Tama and M a s a l i t who l i v e d a r o u n d B i r N a t r u n i n t h e N e o l i t h i c 
age. A r k e l l a l s o n o t i c e s t h a t t h e r e i s a s o u t h w a r d t r e n d 
i n t h e f o r m e r s i t e s o f n o r t h e r n towns, and g i v e s a number o f 
e x a m p l e s - U r i n e a r t h e J e b e l M u t a r r a g (1500 A.D.) i s now 
a l m o s t w a t e r l e s s , and Kobe, n o r t h w e s t o f F a s h e r , (1800 A.D) i s 
now w i t h o u t w a t e r s u p p l y ; T u r r a , a t t h e n o r t h e r n end o f t h e 
( l ) A . J . A r k e l l , A Note to t h e S o i l C o n s e r v a t i o n Committee, 
Khartoum, 1 9 ^ . 
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J e b e l Mara r a n g e , was d e n s e l y i n h a b i t e d about 1500 - 1600 A.D., 
b u t now t h e d i m i n i s h e d w a t e r s u p p l y s u p p o r t s o n l y a f a i r l y 
t h i n p o p u l a t i o n ; i n 1500 A.D. t h e m a i n e a s t - w e s t r o u t e a c r o s s 
K o r d u f a n and D a r f u r P r o v i n c e s r a n t h r o u g h t h e s i t e s o f Kawa, 
F a r a g a b , B a r a , U r i V a r a and n o r t h o f L a k e Chad, b u t now i t 
r u n s t h r o u g h K o s t i , E l O b e i d , E l F a s h e r , Abbeshe and s o u t h 
o f L a k e Chad. 
A n d r e w ^ ^ s t r e s s e s t h a t t h e r e i s e v i d e n c e o f 
c o n s i d e r a b l e Moslem p i l g r i m t r a f f i c a c r o s s t h e Red S e a to 
J e d d a h i n t h e t h i r t e e n t h c e n t u r y from a p o r t a f t e r w a r d s 
abandoned f o r l a c k o f d r i n k i n g w a t e r . The p i l g r i m a g e i n 
1497 o f t i i e Emperor E l H a j i Mahmoud to Mecca from Goa v i a 
I n Gades and Agades and B i l m a ( l a t . 16° - 17°N.) w i t h 800 
p e o p l e and numerous h o r s e s and d onkeys shows t h a t t h i s r e g i o n 
must h a v e been f e r t i l e and c o m p a r a t i v e l y w e l l w a t e r e d a t t h e 
t i m e ; now t h i s r e g i o n i s a p a r t o f t h e d e s e r t . L a r g e 
c o m m u n i t i e s were l i v i n g i n permanent v i l l a g e s on t h e l i n e 
G o a - I n Gades-Agades a s l a t e a s t h e e i g h t e e n t h c e n t u r y , and 
t h e r e m a i n s o f t h e s e v i l l a g e s c a n s t i l l be s e e n i n t h e s a n d . 
Andrew a l s o s t a t e s t h a t L a k e Undar was a permanent l a k e t i l l 
1913) b u t a t t h e p r e s e n t t i m e i t i s p r a c t i c a l l y d r y d u r i n g 
t h e p e r i o d from March t i l l t h e r a i n s commence i n J u l y o r A u g u s t . 
T h i s i n d i c a t e s t h a t t h e w a t e r s u p p l y o f t h e s e a r e a s 
h a s d i m i n i s h e d and t h a t s i n c e about t h e f i f t e e n t h c e n t u r y 
^ G.Andrew, The C l i m a t e o f t h e Sudan i n S o i l C o n s e r v a t i o n 
Committee's R e p o r t . Khartoum, 194T7 p.15*+. 
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t h e s o u t h e r n b o u n d a r y o f t h e S a h a r a a p p e a r s t o have a d v a n c e d 
s o u t h w a r d s and to be s t i l l a d v a n c i n g . Can t h i s phenomenon 
be a t t r i b u t e d to any m a j o r c l i m a t i c c h a n g e s w h i c h t h e Sudan 
h a s undergone i n r e c e n t g e o l o g i c a l t i m e s ? The answer to t h i s 
q u e s t i o n may be sought i n t h e s o i l s u c c e s s i o n , t h e f o s s i l r e c o r d , 
m e t e o r o l o g i c a l r e c o r d s , a n n u a l measurements o f t h e r i v e r volumes 
and t h e r e c o r d e d h i s t o r y o f t h e r e g i o n . From t h e s o i l 
s u c c e s s i o n p o i n t o f v i e w , A n d r e w ^ ^ a r g u e s t h a t t h e u n i f o r m i t y , 
t h i c k n e s s and t y p e o f t h e s i l t s o f t h e N i l e v a l l e y now b e i n g 
d e p o s i t e d show t h a t t h e N i l e r e g i m e h a s r e m a i n e d c o n s t a n t 
p r o b a b l y t h r o u g h o u t t h e N e o l i t h i c to t h e p r e s e n t day, and from 
t h i s a r e g i o n a l c o n s t a n c y o f c l i m a t e may be s a f e l y assumed. The 
s o i l s o f t h e Hashaba, F a t i s a and Dueim pump scheme a r e a were 
d e p o s i t e d u n d e r w a t e r b e c a u s e f o s s i l r e m a i n s o f t h e w a t e r s n a i l 
a r e o f g e n e r a l o c c u r r a n c e t h r o u g h o u t t h e u p p e r t e n f e e t o f t h e 
s o i l ; t h e r a r i t y o f t h e f o s s i l r e m a i n s o f t h e l a n d s n a i l 
i n d i c a t e s t h a t s i n c e t h e d r y i n g out o f t h i s r e g i o n thw c l i m a t e 
h a s n e v e r b e en wet enough to e n a b l e t h i s w a t e r s n a i l to f l o u r i s h , 
i n d i c a t i n g t h a t no w i d e c l i m a t i c . f l u c t u a t i o n s h a v e t a k e n p l a c e 
i n r e c e n t g e o l o g i c a l t i m e s . 
The r e c o r d o f t h e colume o f w a t e r f l o w i n g i n t h e main 
t r i b u t a r i e s o f t h e N i l e , k e p t by t h e E g y p t i a n I r r i g a t i o n 
D e partment s i n c e t h e b e g i n n i n g o f t h i s c e n t u r y , and t h e r e c o r d s 
o f t h e more r e c e n t m e t e o r o l o g i c a l s t a t i o n s show t h a t no m a j o r 
Andrew, op. c i t . , 1 9 ^ , p.5 
c l i m a t i c change h a s o c c u r r e d d u r i n g t h i s r e l a t i v e l y s h o r t 
p e r i o d . The h i s t o r y o f t h e n o r t h e r n p a r t o f t h e Sudan a s known 
from a r c h a e o l o g i c a l r e s e a r c h c o v e r s a p e r i o d o f 5>000 y e a r s and 
r e v e a l s n o t h i n g i n t h e d i s t r i b u t i o n o r c o n d i t i o n o f b u i l d i n g s 
e r e c t e d t h r o u g h o u t t h e whole o f t h i s p e r i o d , o r o f g r a v e s to 
show t h a t t h e c l i m a t e was e s s e n t i a l l y d i f f e r e n t from t h a t o f 
t o d a y ; t h e p e r f e c t s t a t e o f p r e s e r v a t i o n o f t h e e l a b o r a t e m u r a l 
d e c o r a t i o n s i n t h e Temple o f Abu S i m b e l j u s t n o r t h o f Wadi 
H a i f a shows t h a t t h e c l i m a t e o f t h i s a r e a h a s b e e n a s d r y a s i t 
i s t o d a y s i n c e t h e c l o s e o f t h e r e i g n o f Ramses I I i n 1225 B.C. 
The f a c t t h a t t h e f l e s h on b o d i e s b u r i e d about 4,000 y e a r s ago 
n e a r Kerma was so w ere p r e s e r v e d a s to e n a b l e s e x d e t e r m i n a t i o n 
to be made from i t a l s o i n d i c a t e s t h a t t h e c l i m a t e h a s undergone 
(!) 
no m a j o r change. 
The f a c t t h a t t h e c l i m a t e o f t h e a r e a h a s n o t g r e a t l y 
changed f o r b e t t e r o r w o r s e s i n c e t h e c l o s e o f t h e f i n a l m a j o r 
wet p h a s e i n P l e i s t o c e n e t i m e s c o n f i r m s t h a t t h e d i m i n u t i o n 
o f t h e w a t e r s u p p l y and t h e s o u t h w a r d c r e e p o f t h e d e s e r t o v e r 
p r e v i o u s l y c u l t i v a b l e l a n d h a s e s s e n t i a l l y b e e n b r o u g h t about 
by i r r a t i o n a l l a n d u s e p r a c t i c e s w h i c h had i n v o l v e d t h e whole 
c l e a r a n c e o f v e g e t a t i o n . 
Andrew, op. c i t . , 1944, p.6 
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2. E f f e c t s on F o r e s t s and S o i l s : 
The d e f o r e s t a t i o n and t h e d e s t r u c t i o n o f t h e 
e c o l o g i c a l b a l a n c e a s s o c i a t e d w i t h t h e d i f f e r e n t t y p e s o f 
l a n d u s e h a v e a d v e r s e l y a f f e c t e d t h e s o i l o v e r t h e d i f f e r e n t 
p a r t s o f t h e c o u n t r y . I n Khartoum and t h e N o r t h e r n P r o v i n c e s 
i t h a s a l r e a d y b e e n s t a t e d t h a t t h e h a r v e s t o f wood from, 
and o v e r - g r a z i n g i n , t h e d e s e r t s c r u b f o r e s t h ave l e d to an 
i n c r e a s e i n t h e f r e q u e n c y and i n t e n s i t y o f sa n d s t o r m s and 
t h e f o r m a t i o n o f m o b i l e s a n d dunes. Over t h e s o u t h e r n 
p r o v i n c e s i n c r e a s i n g s o i l e r o s i o n and w a t e r d i s s i p a t i o n have 
become t h e n a t u r a l a n s w e r t o t h e v a r i o u s t y p e s o f m i s u s e . I n 
Upper N i l e P r o v i n c e , though c h a r a c t e r i z e d by i t s g e n e r a l 
f l a t n e s s , t r e e c l e a r a n c e f o r i r r i g a t i o n a g r i c u l t u r e i s 
p r o g r e s s i v e l y e x p a n d i n g , w i n d and w a t e r e r o s i o n i n c r e a s i n g 
and s h o r t a g e i n f u e l wood and b u i l d i n g p o l e s i m p e n d i n g . I n 
E q u a t o r i a , where g u l l y e r o s i o n i s n o t e x t e n s i v e , s h e e t 
e r o s i o n i s common, and t h e i r o n s t o n e p l a t e a u shows many a r e a s 
o f b a r e i r o n s t o n e from w h i c h t h e s u r f a c e s o i l h a s b e e n 
c o m p l e t e l y washed away. The main f a c t o r s c o n t r i b u t i n g 
t o t h e g e n e r a l e r o s i o n a r e o v e r - g r a z i n g and g r a s s - f i r e s . 
The human a c t i v i t i e s i n t h o s e a r e a s h a v e n o t g i v e n 
r i s e t o a s s e r i o u s r e s u l t s a s i n some p a r t s o f t h e B l u e N i l e 
and K a s s a l a P r o v i n c e s where t h e p r e v i o u s c o n d i t i o n s , namely 
s p a r s e p o p u l a t i o n l a r g e l y dependent on d o m e s t i c a t e d a n i m a l s 
and v e r y e x t e n s i v e t r a c t s o f woodland s a v a n a , h a v e n o t b e e n 
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c o n d u c i v e to t h e f o r m a t i o n o f p u b l i c c o n s c i e n c e about t h e 
c o n s e r v a t i o n o f n a t u r a l r e s o u r c e s . B e c a u s e o f t h e combined 
e f f e c t s o f a n n u a l g r a s s - f i r e s , u n c o n t r o l l e d g r a z i n g , e x c e s s i v e 
t r e e c u t t i n g f o r f i r e w o o d and c h a r c o a l , s h i f t i n g c u l t i v a t i o n 
and pump schemes, t h i s woodland s a v a n a h a s completely-
d i s a p p e a r e d from a r o u n d S e n n a r and S u k i and from a l a r g e p o r t i o r 
o f L u a n i and S i n g a a r e a s . E r o s i o n h a s become a s e r i o u s 
p r o b l e m i n t h e G e z i r a , n o r t h e r n Fung and K a s s a l a , i n s u c h a r e a s 
a s Wad Medani, Hag A b d a l l a and R e s e i r e s on t h e B l u e N i l e , a t 
E l G u e i s i on t h e D i n d e r t r i b u t a r y , and n e a r Showak-Butana 
B r i d g e and Khashm e l G i r b a on t h e A t b a r a r i v e r . 
I n K o r d u f a n and D a r f u r P r o v i n c e s d e f o r e s t a t i o n , 
e x p l o s i v e r a t e o f e r o s i o n and s o i l d e t e r i o r a t i o n a r e a t t r i b u t e d 
t o g r a z i n g p r a c t i c e s , c r e a t i o n o f new w a t e r p o i n t s w i t h o u t 
s u f f i c i e n t c o n s i d e r a t i o n t o t h e c a r r y i n g c a p a c i t y o f t h e 
s u r r o u n d i n g l a n d , and t h e r a p i d a g r i c u l t u r a l e x p a n s i o n a l l o w e d 
u n d e r i n d e f i n i t e c r o p r o t a t i o n s y s t e m s . O v e r - g r a z i n g h a s l e d 
to t h e d i s a p p e a r a n c e o f t h e t h r e e most f a v o u r a b l e g r a z i n g 
p l a n t s ( A r i s t i d a plumpsa, B l e p h a r i s spp. and Monsonia s p p . ) 
from t h e v i c i n i t y o f t h e w a t e r c e n t r e s i n t h e w e s t e r n p a r t s 
o f t h e r e g i o n ; t h e s e p l a n t s a r e a l s o a b s e n t o v e r much l a r g e r 
a r e a s t o t h e e a s t , where a l m o s t p u r e s t a n d s o f t h e l i t t l e -
g r a z e d p l a n t C y p e r u s c o n g l o m e r a t u s h a v e t a k e n t h e i r p l a c e . So 
s e v e r e and t h o r o u g h h a s been t h e g r a z i n g n e a r B a r a t h a t s a n d 
h a s become u n s t a b l e , and i s a g a i n f o r m i n g moving dunes w h i c h 
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h a v e begun to i n v a d e t h e c u l t i v a t e d zone D e t e r i o r a t i o n 
o f v e g e t a t i o n ajid s o i l i s a p p a r e n t i n Khuwei and E n Nahud 
a r e a s , and to a g r e a t e r e x t e n t a l o n g t h e K o s t i - E l O b e i d 
r a i l w a y l i n e to w h i c h more and more p e o p l e have b e e n a t t r a c t e d 
by t h e b o r e - w e l l s sunk a t t h e r a i l w a y s t a t i o n s and t h e 
a d m i n i s t r a t i v e c e n t r e s . Here t h e s a v a n a h a s b e e n r e d u c e d to 
s p a r s e s t u n t e d s c r u b . 
The i n h a b i t a n t s o f t h e Nuba M o u n t a i n s , o c c u p y i n g 
the,more a c c e s s i b l e p a r t s o f t h e u p l a n d s , have r e d u c e d t h e 
woodland s a v a n a to mere s c r u b i n most p l a c e s , and to e r o d e d 
b a r e r o c k s o r s c r e e i n some p l a c e s e s p e c i a l l y on t h e abandoned 
a r e a s o f t e r r a c e d c u l t i v a t i o n . The a r e a s now u n d e r c u l t i v a t i o n , 
n a mely t h e pediment and t h e c l a y p l a i n , h a v e b e e n d e f o r e s t e d . 
T h i s l a r g e s c a l e c l e a r a n c e o f woodland, a i d e d by f i r e a c t i o n , 
h a s e l i m i n a t e d t r e e s and a c c e l e r a t e d e r o s i o n i n t h e c l a y . The 
p r o v i s i o n o f sunk w e l l s on t h e g r a v e l s a t t h e f o o t o f t h e 
m o u n t a i n s and t h e c r e a t i o n o f r e s e r v o i r s on t h e c l a y p l a i n h a v e 
n o t h e l p e d t h e d i s p e r s i o n and i n c r e a s e o f c u l t i v a t e d l a n d to 
t h e same e x t e n t a s t h e o p e n i n g up o f new a r e a s to e x t e n d t h e 
a t t a c k on woodland and s o i l . 
I n D a r f u r P r o v i n c e t h e most o u t s t a n d i n g examples o f 
m i s u s e a r e to be f o u n d e a s t and n o r t h o f t h e J e b e l Mara, i n t h e 
b a s i n s o f t h e Wadi E l Ku and t h e Wadi K a j a . The s i l t t e r r a c e s 
Lebon, op. c i t . , 1 Q65, p . l 6 l . 
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and t h e a v a i l a b i l i t y o f t h e w a t e r s u p p l y t h r o u g h o u t t h e d r y 
s e a s o n w i t h i n a few f e e t i n t h e s e b a s i n s h a v e c r e a t e d many 
s e t t l e d v i l l a g e s and an e v e r i n c r e a s i n g number o f c u l t i v a t o r s . 
T h e s e f a v o u r a b l e s i t e s h a v e a l s o a t t r a c t e d many t r i b e s m e n and 
t h e i r h e r d s from remote a r e a s i n t h e n o r t h and n o r t h e a s t , 
where t h e w a t e r s u p p l i e s a r e n o t a v a i l a b l e f o r t h e whole 
y e a r . A l l t h e s e h a v e c o n t r i b u t e d to t h e p r e s e n t s t a t e o f 
s o c i e t y where t h e human and a n i m a l p o p u l a t i o n s a r e too d e n s e 
and t h e amount o f c u l t i v a t i o n e x c e e d s t h e a v a i l a b l e w a t e r 
s u p p l i e s i n t h e s e two " w a d i s " . The o v e r - p o p u l a t i o n and 
o v e r - g r a z i n g h a v e s e r i o u s l y u p s e t t h e e c o l o g i c a l b a l a n c e i n 
t h e a r e a , e s p e c i a l l y a r o u n d t h e w a t e r c e n t r e s ; t h e c r e a t i o n o f 
n a k e d p e r i m e t e r s i n t h e s e a r e a s h a s a c c e l e r a t e d w i n d e r o s i o n 
and t h e s t a b i l i z e d s a n d dunes a r e b e i n g c o n v e r t e d to a m o b i l e 
s t a t e . E l F a s h e r i s t h e most n o t a b l e example o f w ind e r o s i o n , 
e s p e c i a l l y t h e t r a c t known a s E l F a s h e r P l a i n . An a l m o s t 
s i m i l a r e x t e n t o f e r o s i o n c a n be n o t i c e d a t T a w i l a , a t M e l l i t 
and a t E l G e n e i n a . 
I n t h e Red S e a h i l l s and t h e B e j a a r e a , t h e 
e r a d i c a t i o n o f some t r e e s h a s b e e n t a k i n g p l a c e f o r q u i t e a' 
l o n g t i m e . A n d r e w ^ ^ q u o t e s from T u r n e r ' s r e p o r t t h a t t h e 
t o p s o f t h e h i l l s above 6,500l were c o v e r e d w i t h f o r e s t s , 
m o s t l y j u n i p e r ; t h e o l d c h a r r e d stumps i n p l a c e s where j u n i p e r 
h a s l o n g ago d i e d out show t h a t i t was once s p r e a d i n g o v e r a 
much l a r g e r a r e a t h a n a t p r e s e n t . He s u g g e s t s t h a t sometimes 
between 20 and 50 y e a r s ago e x t e n s i v e f i r e s o c c u r r e d o v e r a 
( l ) G.Andrew, The Red S e a H i l l s i n Sn-i 1 C o n s e r v a t i o n CnmTTli tt.ftft 1 
Rep'ort, Khartoum , 19^4, p . 56 . 
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p e r i o d o f y e a r s , p r o b a b l y d e l i b e r a t e l y s t a r t e d by t h e l o c a l 
p e o p l e to k i l l weeds and j u n i p e r w h i c h were n o t p a l a t a b l e 
t o g o a t s , and t h u s t o make a l a r g e r g r a z i n g a r e a f o r t h e i r 
a n i m a l s . He e s t i m a t e s t h a t i n some p l a c e s more t h a n 50$ o f 
t r e e s o f o v e r kO y e a r s o f age show f i r e damage. The 
r e s u l t i n g f o r e s t s a r e so e x p l o i t e d and o f t e n c o m p l e t e l y 
d e s t r o y e d t h a t s e v e r e s o i l e r o s i o n and r a p i d r u n - o f f h a v e 
become a p r o m i n a n t f e a t u r e o f t h e a r e a ; t h e r e i s n o t now 
s u f f i c i e n t m o i s t u r e f o r t h e j u n i p e r e x c e p t on t h e most 
f a v o u r a b l e l o c a l i t i e s s u c h a s t h e r a v i n e s . On t h e s t e e p e r 
s l o p e s , where t h e r u n - o f f i s q u i c k , o l d t r e e s a r e s l o w l y 
d y i n g out and v e r y few young t r e e s a r e coming to t a k e t h e i r 
p l a c e . The s i t u a t i o n i s a g g r a v a t e d by t h e enormous n e e d o f 
t h e l o c a l i n h a b i t a n t s f o r f i r e w o o d , c h a r c o a l and t i m b e r J t h e 
m o n t h l y demand o f P o r t Sudan o n l y h a s been e s t i m a t e d by 
G l e i s b e r g ^ ^ ^ a t about 23,000 k a n t a r s o f f i r e w o o d and about 
570 t o n s o f c h a r c o a l . To s u p p l y t h e s e r e q u i r e m e n t s t h e p e o p l 
must m o n t h l y c u t an a r e a o f about 10,000 f e d d a n s . A n o t h e r 
a l a r m i n g f a c t i s t h a t t h e p o p u l a t i o n o f P o r t Sudan and t h e 
B e j a a r e a a r e e x p a n d i n g a t a h i g h r a t e . 
I n t h e T o k a a r e a t h e r e s u l t s o f t h e i r r a t i o n a l l a n d 
u s e p r a c t i c e s a r e more d r a s t i c . The p r e s e n t c h a n n e l o f t h e 
C.F. G l e i s b e r g , Some P r o b l e m s o f F o r e s t r y a t P o r t Sudan 
and Neighbourhood, Sudan S i l v a 8 ( l ) , 1958, p.25. 
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Khor B a r a k a i s a t l e a s t p a r t l y due, a c c o r d i n g to Kennedy-
C o o k e ^ | to d e f o r e s t a t i o n and c o n s e q u e n t e r o s i o n and s a n d 
s t o r m s so t h a t t h e two p r e v i o u s c h a n n e l s o f t h e Khor B a r a k a 
h a v e become overwhelmed w i t h d u s t . F o r e s t c l e a r a n c e h a s b e en 
g o i n g on f o r a l o n g time r e a c h i n g a c l i m a x i n about 1860 when 
Mumtaz P a s h a , G o v e r n o r - G e n e r a l o f t h e Sudan, c l e a r e d t h e t r e e s 
away t o make room f o r t h e p r o d u c t i o n o f c o t t o n ; s i n c e t h e n t h e 
r a t e o f e r o s i o n and t h e i n t e n s i t y o f s a n d s t o r m s h a v e b e e n 
(2) 
m a g n i f i e d . A r k e l l v ' e s t i m a t e s t h a t s i n c e t h e s t a r t o f t h e 
e r o s i o n , t h e s c o u r i n g e f f e c t o f t h e t o r r e n t i a l r a i n s on s o i l 
d r i e d by t h e summer h e a t and denuded o f f o r e s t s h a s c a r r i e d 
away more t h a n 90$ o f t h e a l l u v i a l s i l t t h a t s u p p o r t e d f o r e s t s 
on t h e b a nks o f t h e k h o r . 
The r e l a t i v e l y r e c e n t c r e a t i o n o f t h e T o k a r 
a g r i c u l t u r a l scheme h a s n o t i n v o l v e d o n l y f u r t h e r d e v a s t a t i o n o: 
woodland and d e s t r u c t i o n o f o t h e r v e g e t a t i o n t y p e s , b u t has 
a l s o a t t r a c t e d humans and a n i m a l s i n numbers f a r e x c e e d i n g 
th e c a r r y i n g c a p a c i t y o f t h e l a n d . The i n c r e a s i n g o v e r - g r a z i n g 
e s p e c i a l l y by t h e g o a t , and u n c o n t r o l l e d c u t t i n g h a v e r e n d e r e d 
th e r e m a i n i n g f o r e s t s s c a t t e r e d and o l d , u n a b l e to r e g e n e r a t e 
n a t u r a l l y . I n c r e a s i n g s o i l e r o s i o n h a s changed t h e n a t u r e o f 
B. Kennedy-Cooke, T o k a r and t h e B a r a k a De l t a , i n S o i l 
C o n s e r v a t i o n Committee's R e p o r t , Khartoum, 1 9 ^ , p.61. 
A . J . A r k e l l , Khor B a r a k a i n S o i l C o n s e r v a t i o n Committee's 
R e p o r t , Kharoutm, 19^^T P-59- . 
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t h e Khor B a r a k a from a n a r r o w k h o r to a w i d e p l a i n one. 
F o r m e r l y t h e f o r e s t s were r e s p o n s i b l e f o r t h e f i x a t i o n o f t h e 
s o i l and had an i m p o r t a n t r e g u l a t o r y e f f e c t on t h e f l o w o f t h e 
k h o r . 
H i g h w i n d s r o a r a l m o s t c o n t i n u o u s l y o v e r t h e a r e a , 
r a i s i n g e x t r e m e l y d e n s e c l o u d s o f d u s t e x c e p t f o r t h e p e r i o d 
when t h e k h o r i s a c t u a l l y f l o w i n g , from J u l y t o September. 
O n l y on t h e t o p s o f t h e h i g h e r h i l l s does any form o f p l a n t 
s u c c e s s f u l l y grow; o t h e r w i s e a l l t h e v e g e t a t i o n i s e i t h e r dead 
o r p e r m a n e n t l y c o v e r e d w i t h d u s t . A p a r t from t h e a c t u a l r i v e r 
bed p r a c t i c a l l y t h e whole a r e a i s w i n d - e r o d e d . D u r i n g t h e 
r a i n y s e a s o n i n September o r O c t o b e r , t h e n o r t h e a s t w i n d s 
( h a b a b a i ) s t a r t s to blow o v e r t h e d r y b a r e s u r f a c e , c a u s i n g t h e 
s a n d dunes to move o v e r t h e o f t e n u n h a r v e s t e d f i e l d s ; t h i s 
v i o l e n t , s a n d - l a d e n w i n d t e n d s t o d r y by mid December b u t may 
c o n t i n u e w e l l i n t o J a n u a r y . I n A p r i l o r May, a more v i o l e n t 
and more h e a v i l y s a n d - l a d e n s o u t h e r l y w i n d (habub) b l o w s ; i t 
i s so d e n s e a t i t s w o r s t t h a t i t i s p r a c t i c a l l y i m p o s s i b l e to 
s e e e v e n a few y a r d s ahead. The a c t i o n o f t h e w i n d h a s changed, 
and i s s t i l l c h a n g i n g t h e f a c e o f t h e d e l t a by e r o s i o n and 
t h e p i l i n g up o f dunes, though t h e two w i n d s work c o u n t e r to 
e a c h o t h e r ; b u t t h e a c t i o n o f t h e "habub" i s more dominant 
i n s h a p i n g t h e l a n d s c a p e b e c a u s e , a c c o r d i n g to Kennedy-Co oke , ^  ' 
i f i t h a s added 10 1 to t h e h e i g h t o f a dune t h e " h a b a b a i " w i l l 
Kennedy-Cooke, op. c i t . , 1944, p.62. 
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n o t remove more t h a n 2* o f i t . Numerous i r r e g u l a r l y - s h a p e d 
s a n d dunes h a v e become a f e a t u r e o f t h e d e l t a and t h e y 
a r e i n c o n s t a n t m o t i o n when a w i n d i s b l o w i n g . T h e i r 
a dvance o v e r t h e d e l t a and i n t o T o k a r town h a s b e e n 
e s t i m a t e d by Kennedy-Cooks a s r a n g i n g from 2 to 5 m e t r e s 
p e r annum. 
What h a s happened to t h e Khor B a r a k a and T o k a r 
town might soon happen to t h e o t h e r a r e a s o f t h e Red S e a 
c o a s t , and i n f u t u r e t h e c o u n t r y may f a c e t h e same d a n g e r s 
a t S u a k i n and P o r t Sudan towns and t h e Khor A r b a ' a t . 
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C h a p t e r V 
F o r e s t r y and L a n d Use - I I 
The L a n d Use and R u r a l Water S u p p l i e s Development 
B o a r d h a s d e f i n e d i t s t a s k a s p r o m o t i n g " t h e p r o p e r u s e o f t h e 
l a n d f o r t h e p u r p o s e o f c u l t i v a t i o n o f c r o p s , u t i l i z a t i o n and 
d e velopment o f p a s t u r e l a n d s o r f o r e s t s , a c c o r d i n g to t h e . 
c a p a b i l i t y and s u i t a b i l i t y o f s u c h l a n d , i n p r i o r i t i e s demanded 
by n a t i o n a l n e e d s and economy and i n s u c h a manner a s to 
m a i n t a i n s u c h u t i l i z e d l a n d i n good h e a r t and p e r p e t u a l 
„(1) 
p r o d u c t i v i t y . T h i s d e f i n i t i o n was drawn a f t e r t h e c o u n t r y 
r e a l i z e d t h a t t h e most i m p o r t a n t p r o b l e m c o n f r o n t i n g 
a g r i c u l t u r e , w h i c h c o n t r i b u t e s o v e r 60$ o f t h e n a t i o n a l income, 
i s t h e w i s e u s e o f l a n d , w a t e r , p l a n t and a n i m a l r e s o u r c e s . 
The l a n d c a p a b i l i t y c l a s s i f i c a t i o n u s e d by t h e U n i t e d 
S t a t e s Department o f A g r i c u l t u r e may be t a k e n a s t y p i c a l . I t 
r e c o g n i z e s 8 c l a s s e s o f l a n d r a n g i n g from I w h i c h i s " v e r y 
good l a n d from a l l p o i n t s o f v i e w " to c l a s s V I I I w h i c h c a n n o t 
be u s e d f o r any p u r p o s e o t h e r t h a n r e c r e a t i o n , w i l d l i f e and 
(2) 
s i m i l a r f u n c t i o n s . 
M.K. S h a w k i , I n t e g r a t i o n o f t h e C o n s e r v a t i o n and Development 
o f W i l d R e s o u r c e s w i t h Programmes o f Economic Development 
i n Modern S t a t e s , Sudan S i l v a ik ( l l ) , 1963, PP• 5 - 6. 
J.K. J a c k s o n , Some Thou g h t s on t h e P l a c e o f F o r e s t r y i n 
L a n d Use P l a n n i n g , Sudan S i l v a 12 ( l l ) , 1962, p.17. 
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Th e l a n d c l a s s e s I , I I ajid I I I a r e s u i t a b l e f o r c u l t i v a t i o n 
t h o u g h i n c r e a s i n g n e c e s s a r y c a r e i s r e q u i r e d w i t h t h e l o w e r e d 
q u a l i t y o f l a n d up t h e column, whereas t h e c l a s s I V can be 
used f o r o c c a s i o n a l c u l t i v a t i o n o r a f o r m o f s h i f t i n g 
c u l t i v a t i o n . The r e m a i n i n g c l a s s e s , V, V I and V I I , can o n l y 
be used f o r f o r e s t r y and p a s t o r a l l a n d . 
B e f o r e t h e i n t r o d u c t i o n o f t h e development programmes 
i n 19^8, f o r e s t s c o v e r e d more and b e t t e r q u a l i t y l a n d . Almost 
a l l t h e development between 19^ +9 and 1963 was a g r i c u l t u r a l i n 
n a t u r e and i n t h e f o r m e r f o r e s t l a n d r a n g i n g f r o m c l a s s I I t o 
I V . By t h e end o f 1963 t h e a r e a under i r r i g a t e d a g r i c u l t u r e 
has a t o t a l o f about h m i l l i o n f e d d a n s , o r more t h a n d o u b l e 
what i t was i n 1950; t h e a r e a under mechanized r a i n c r o p 
p r o d u c t i o n has now re a c h e d a f i g u r e o f more t h a n a m i l l i o n 
f e d d a n , and i s about 30 t i m e s g r e a t e r t h a n i n 1950; t h e 
r a i l w a y n e t w o r k has i n c r e a s e d b y about 3 t i m e s d u r i n g t h i s 
p e r i o d . New s e t t l e m e n t s have s p r u n g up f o l l o w i n g t h e s e 
developments, making more and more f o r e s t s a c c e s s i b l e t o 
i r r a t i o n a l u t i l i z a t i o n . Out o f t h e 157 m i l l i o n pounds o f 
Sudan's own f u n d s w h i c h were spent on t h e s e developments o n l y 
one m i l l i o n was d e v o t e d t o f o r e s t , l a n d and w a t e r c o n s e r v a t i o n . 
Between 1953 and 19^3 t h e f o r e s t e s t a t e has s l i g h t l y more t h a n 
d o u b l e d , i n c r e a s i n g f r o m 1,0^0,276 t o 2,57^,411 feddans. The 
e s t i m a t e o f t h e f o r e s t s as o c c u p y i n g 9.6l$ o f t h e t o t a l a r e a o f 
t h e Sudan ( T a b l e I I ) cannot be a c c e p t e d because o v e r 90$ o f 
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t h i s a r e a i s u n r e s e r v e d and t h u s open f o r v a r i o u s a g r i c u l t u r a l 
and p a s t o r a l p r a c t i c e s . Only t h e f o r e s t r e s e r v e e s t a t e , w h i c h 
amounts t o l e s s t h a n 0.5$ o f t h e a r e a of' t h e Sudan, can be 
c o n s i d e r e d as p r o p e r f o r e s t s because o n l y t h i s a r e a i s s u b j e c t 
t o r a t i o n a l use. 
The o v e r w h e l m i n g a g r i c u l t u r a l e x p a n s i o n and n e g l e c t 
o f f o r e s t r y may be due p a r t l y t o t h e e r r o n e o u s a s s u m p t i o n 
t h a t a p a r t i c u l a r c l a s s o f l a n d s h o u l d w h o l l y be d e v o t e d t o 
t h a t p a r t i c u l a r use; f o r i n s t a n c e l a n d c l a s s e s I , I I , a n d 
I I I s h o u l d be used f o r a g r i c u l t u r e and n o t h i n g e l s e . T h i s i s 
due t o t h e n e g a t i v e a t t i t u d e o f such c l a s s i f i c a t i o n s i n s a y i n g 
what s h o u l d n o t be grown on a p a r t i c u l a r c l a s s o f l a n d , 
because i t i s beyond t h e i r scope t o say what i s t h e b e s t t y p e 
o f l a n d use t o be p r a c t i s e d on l a n d w h i c h i s s u i t a b l e f o r 
m u l t i p l e use, such as c l a s s I . 
F o r e s t r y , t h e r e l a t i v e l y u n d e r v a l u e d t y p e o f l a n d 
use, and a g r i c u l t u r e , t h e most dominant and emphasized l a n d 
use t y p e , a r e comparable i n many ways, and i n some r e s p e c t s 
f o r e s t r y has a more f a v o u r a b l e i m p a c t on t h e economy. 
( a ) F o r e s t r y and a g r i c u l t u r e a r e a l i k e i n t h e sense t h a t t h e y 
b o t h encourage t h e r a t i o n a l development o f t h e p r o d u c t s o f 
t h e s o i l ; b u t t h e y d i f f e r because t h e r o t a t i o n o f 
a g r i c u l t u r e i s u s u a l l y a m a t t e r o f y e a r s w h i l e f o r e s t r y 
i s a m a t t e r o f decades o r even c e n t u r i e s . So w h i l e t h e 
c u l t i v a t o r i s s a t i s f i e d w i t h a s e c u r i t y o f l a n d t e n u r e 
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(1) o v e r a few y e a r s , a f o r e s t e r r e q u i r e s i t i n p e r p e t u i t y . 
Thus f o r e s t r y has a g r e a t e r m agnitude o f c o n s e r v a t i o n o f s o i l 
t h a n a g r i c u l t u r e . 
I n c o n t r a s t t o a g r i c u l t u r e , i n w h i c h t h e l a n d must be b r o k e n u j 
and p r e p a r e d b e f o r e b e i n g b r o u g h t under c u l t i v a t i o n and i n 
w h i c h seed sowing must precede h a r v e s t i n g t i m e , f o r e s t r y has 
s t a r t e d a l m o s t everywhere w i t h h a r v e s t i n g o r e x p l o i t a t i o n ; 
h e r e t h e c o s t o f p r o d u c t i o n , r e d u c e d t o f e l l i n g c o s t o n l y , 
i s n e g l i g i b l e i f compared t o t h a t o f a g r i c u l t u r a l c r o p s . 
(2) 
To P e t r i n i v ', t h i s f o r e s t r y by e x p l o i t a t i o n has a "dumping" 
e f f e c t compared w i t h p r o d u c t i v e f o r e s t r y , and i t i s always 
much cheaper t o d e v a s t a t e e x i s t i n g f o r e s t a r e a s t h a n t o c r e a t e 
new ones, f o r w h i c h i n t e r e s t must be charged on t h e v a r i o u s 
c o s t s o f e s t a b l i s h m e n t s and i t has always been t r u e t h a t t h i s 
d e s t r u c t i v e u n d e r t a k i n g s e l l s i t s t i m b e r w i t h p r o f i t a t l o w e r 
p r i c e s . 
The f o r e s t r y p r o d u c t i o n i s much l e s s dependent upon 
u n f a v o u r a b l e economic and e n v i r o n m e n t a l c o n d i t i o n s t h a n 
a g r i c u l t u r e . I n t h e case o f f o r e s t r y , w e a t h e r cannot cause 
c r o p f a i l u r e e xcept i n young p l a n t a t i o n s , and cannot 
j e o p a r d i z e t h e q u a l i t y o f t h e h a r v e s t by had h a r v e s t i n g 
c o n d i t i o n s . I f a t one t i m e o f t h e y e a r t h e wood market p r i c e s 
J.R. A i n s l i e , F o r e s t r y t h e F a t h e r o f A g r i c u l t u r e , 
The V e s t A f r i c a n Review, September ±935, P-13. 
(2) 
v ' Sven P e t r i n i , Elements o f F o r e s t Economics, t r a n s l a t e d by 
Mark L. Anderson, T. and A. C o n s t a b l e L t d , E d i n b u r g h , 
1951, P-5. 
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a r e low, i f t h e h a r v e s t i n g l a b o u r i s s c a r c e o r i f l a b o u r i s 
t o o c o s t l y , t r e e s can be l e f t t o c o n t i n u e g r o w i n g t i l l more 
f a v o u r a b l e c o n d i t i o n s p r e v a i l . So f o r e s t r y , as an i n d u s t r y , 
i s more a d a p t a b l e t o u n f a v o u r a b l e c o n d i t i o n s . 
( d ) I n r e g i o n s where t h e n a t u r a l c o n d i t i o n s a r e n o t f a v o u r a b l e 
and t h e s o i l i s s h a l l o w , p o o r i n m i n e r a l elements o r t h e 
t e r r a i n i s b r o k e n , a g r i c u l t u r e cannot be p r a c t i s e d w h i l e 
f o r e s t s o f one t y p e o r a n o t h e r can grow o r be p l a n t e d on 
a l m o s t a l l c l a s s e s o f l a n d e x c e p t f o r t h e t r u e d e s e r t . Where 
a g r i c u l t u r a l c r o p s cannot be grown, f o r e s t r y g i v e s t h e 
h i g h e s t f i n a n c i a l r e t u r n s . 
( e ) There a r e many i n d u s t r i e s , based on f o r e s t r y , w h i c h can be 
e s t a b l i s h e d i n t h e r u r a l a reas t o a i d i n m i n i m i z i n g t h e g r e a t 
d i s p a r i t i e s between u r b a n and r u r a l s o c i e t i e s ; a l s o f o r e s t 
i n d u s t r i e s , such as h u n t i n g and s p o r t , can be e s t a b l i s h e d . 
F o r e s t g r a z i n g i s p l a y i n g an immensely s i g n i f i c a n t r o l e i n t h e 
l i f e o f t h e nomadic and s e m i - s e d e n t a r y p e o p l e . Other u s e f u l 
f u n c t i o n s w h i c h can be a t t r i b u t e d t o f o r e s t r y i n c l u d e t h e 
p r o v i s i o n o f v a r i o u s r e c r e a t i o n a l f a c i l i t i e s f o r b o t h n a t i v e s 
and v i s i t o r s . 
A. F o r e s t r y as a Branch o f t h e Economy: 
Under f a v o u r a b l e c o n d i t i o n s f o r e s t r y can y i e l d v e r y 
h i g h f i n a n c i a l r e t u r n s as i n t h e Po v a l l e y o f n o r t h e r I t a l y 
and t h e v a l l e y s o f n o r t h e r n I r a q , where t h e most p r o f i t a b l e 
l o r m o f l a n d use i s t h e c u l t i v a t i o n o f p o p l a r s . I n t h e Sudan 
t h e r e l u c t a n c e t o d e v o t e more money and l a n d f o r f o r e s t r y i s 
-143-
an i n d i c a t i o n o f t h e a s s u m p t i o n t h a t f o r e s t r y g i v e s low 
f i n a n c i a l r e t u r n s . T h i s u n d e r - a p p r e c i a t i o n o f t h e i m p o r t a n c e 
o f , and t h e r o l e t o be p l a y e d by, f o r e s t r y i n t h e n a t i o n a l 
economy has r e s u l t e d i n u n b a l a n c e d and s h o r t - t e r m p l a n n i n g 
systems i n w h i c h f o r e s t r y comes a l m o s t l a s t i n t h e l o n g queue. 
But even under t h e p r e s e n t c o n d i t i o n s - low e x p e n d i t u r e and 
c o n f i n e m e n t t o l o w - q u a l i t y l a n d - t h e c o n t r i b u t i o n o f f o r e s t r y 
t o t h e n a t i o n a l economy i s s i g n i f i c a n t . 
The p r o d u c t i o n o f f o r e s t p r o d u c e , e s p e c i a l l y 
f i r e w o o d and t h e m i n o r f o r e s t p r o d u c t s , can o n l y e s t i m a t e d 
on a v e r y r o u g h b a s i s because t h e l o c a l i n h a b i t a n t s a l l o v e r the 
c o u n t r y c o l l e c t c o n s i d e r a b l e amounts t o meet t h e i r r e q u i r e m e n t s ; 
so t h e f i g u r e s g i v e n by t h e F o r e s t s Department do n o t g i v e t h e 
r e a l p i c t u r e o f t h e t o t a l f o r e s t p r o d u c t i o n ; t h i s i s t r u e f o r t t 
f o r e s t p r o d u c t s consumed w i t h i n t h e b o u n d a r i e s o f t h e c o u n t r y 
as w e l l as f o r t h o s e e n t e r i n g i n t e r n a t i o n a l t r a d e . Appendix 
X I I shows t h a t t h e i n t e r n a l l y consumed f o r e s t p r o d u c t s amount 
t o o v e r 21 m i l l i o n pounds i n v a l u e a c c o r d i n g t o o f f i c i a l 
f i g u r e s ; b u t t h i s i s a p a r t f r o m t h e l a r g e ' t j i a n t i t i e s used by 
t h e p e o p l e i n t h e i r d a i l y l i f e , and a p a r t f r o m o t h e r p r o d u c t s 
l i k e " l u l u " o i l , palm o i l , sawn t i m b e r used by t h e l o c a l p e o p l e 
f o r f u r n i t u r e , d o o r s , windows and o r n a m e n t a l w o r k s , and t h e 
r o u n d t i m b e r f o r v a r i o u s p u r p o s e s and a p a r t f r o m t h e l a r g e 
range o f m a n u f a c t u r e s l i k e r o p e s , f o d d e r c r o p s , t h r e a d s , mats, 
b a s k e t s and v a r i o u s c o n t a i n e r s . The v a l u e o f t h e a n n u a l t o t a l 
/ 
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i n t e r n a l l y consumed f o r e s t p roduce may exceed 40 m i l l i o n pounds. 
F o r e s t r y has a l r e a d y been a b l e t o s a t i s f y t h e e n t i r e c o u n t r y ' s 
r e q u i r e m e n t s f o r r a i l w a y s l e e p e r s , most o f i t s needs o f sawn 
h a r d t i m b e r and o t h e r i n t e r n a l l y consumed commodities v a l u e d 
a t o v e r 20 m i l l i o n pounds. 
The e x p o r t v a l u e s o f f o r e s t p r o d u c t s ( A p p e n d i x V I I l ) 
a ccount f o r about 10$ o f t h e t o t a l e x p o r t s o f t h e c o u n t r y f o r 
t h e average o f t h e 10 y e a r s , 1952 - 6 l . They amount t o about 
20$ o f t h o s e o f c o t t o n , t h e main cash c r o p , f o r 196l and t o 
about 18$ o f i t s average e x p o r t v a l u e f o r t h e p e r i o d 1952 - 61. 
The c o n t r i b u t i o n o f f o r e s t r y t o t h e c o u n t r y ' s s t o c k o f h a r d 
c u r r e n c y i s more s i g n i f i c a n t t h a n t h a t o f g r a z i n g ; t h e e x p o r t 
v a l u e s o f a n i m a l s and t h e i r h i d e s and s k i n s amount t o about 
70$ o f t h o s e o f t h e f o r e s t p r o d u c e . 
F o r e s t i n f l u e n c e s a r e a n o t h e r e q u a l l y s i g n i f i c a n t 
a s p e c t t o be c o n s i d e r e d i n t h e e v a l u a t i o n o f t h e p l a c e o f 
f o r e s t r y as a t y p e o f l a n d use i n t h e n a t i o n a l economic s t r u c t u i 
and l a n d use p l a n n i n g . These f o r e s t i n f l u e n c e s , t h o u g h cannot 
be e v a l u a t e d i n m o netary terms as t h e f o r e s t p r o d u c t s , possess 
economic b e a r i n g s w h i c h can be c o n v i n c i n g t o t h o s e concerned 
w i t h p l a n n i n g . An a t t e m p t t o e v a l u a t e some o f t h e s e i n f l u e n c e s 
i s i n c l u d e d l a t e r i n t h i s c h a p t e r . 
F o r e s t r y , as a b r a n c h o f t h e economy, absorbs a l a r g e 
p a r t o f t h e o t h e r w i s e unemployed l a b o u r f o r c e , and t h u s h e l p s 
t o i n c r e a s e t h e d o m e s t i c p r o d u c t i o n and e n a b l e t h o s e l a b o u r e r s 
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t o e a r n t h e i r l i v i n g s . F o r e s t r y can s t i l l o f f e r f u r t h e r 
employment t o more and more p e o p l e s i n c e i t i s n o t e d t h a t some 
o f i t s a c t i v i t i e s s u f f e r f r o m s h o r t a g e o f permanent o r d a i l y -
p a i d l a b o u r . I n t h e 1962/63 r a i n y season, f o r i n s t a n c e , i t 
was r e p o r t e d t h a t t h e number o f permanent l a b o u r e r s i n t h e 
Fung a r e a was i n c r e a s e d by 50$, and t h e number o f t h e man-days 
o f d a i l y - p a i d l a b o u r e r s by 14$ compared w i t h t h e 1961/62 
f i g u r e s . I n a l m o s t a l l t h e o t h e r p a r t s o f t h e c o u n t r y l a b o u r 
was s c a r c e f o r one p e r i o d o r a n o t h e r o f t h e y e a r 1962/63; i n 
Khartoum, Upper N i l e and N o r t h e r n P r o v i n c e s l a b o u r was s h o r t 
t h r o u g h o u t t h e y e a r , w i l e t h i s l a b o u r s h o r t a g e was s e v e r e l y 
f e l t i n t h e J e b e l Mara a r e a d u r i n g t h e c u l t i v a t i o n and t h e 
h a r v e s t p e r i o d s . I n t h e Bahr e l Ghazal P r o v i n c e l a b o u r s h o r t a g e 
was a c u t e d u r i n g t h e f i r s t and t h e l a s t q u a r t e r s o f t h e y e a r , 
w h i l e i n t h e Zande a r e a d a i l y - p a i d l a b o u r was e x t r e m e l y s c a r c e 
d u r i n g t h e d r y season when t h e i n h a b i t a n t s u s u a l l y l e a v e t h e i r 
d a i l y employments t o p r a c t i s e t h e i r t r a d i t i o n a l h u n t i n g . T h i s 
i n d i c a t e s t h a t f o r e s t r y can absorb more permanent and d a i l y -
p a i d l a b o u r e r s and t h u s h e l p t o m o d i f y t h e g r i e v a n c e s o f 
unemployment. The number o f permanent l a b o u r e r s employed 
d u r i n g t h e p e r i o d J u l y 1962 t o June 1963 was o v e r 4,100 and 
t h e man-days o f t h e d a i l y - p a i d l a b o u r e r s r e a c h e d a f i g u r e 
o v e r 7,500,000, g i v i n g a t o t a l man-days o f o v e r 8,600,000. 
To t h o s e l a b o u r e r s employed i n f o r e s t a c t i v i t i e s 
s h o u l d be added t h o s e who depend on gum a r a b l e i n one way o r 
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a n p t h e r . Most o f t h e s e m i - s e d e n t a r y and some o f t h e nomadic 
p e o p l e o c c u p y i n g t h e gum b e l t o f K o r d u f a n , D a r f u r , B l u e N i l e 
and K a s s a l a P r o v i n c e s s h o u l d be c o n s i d e r e d as g e t t i n g t h e i r 
l i v i n g f r o m f o r e s t r y s i n c e t h e y a r e e i t h e r gum t a p p e r s , 
c o l l e c t o r s , d e a l e r s o r me r c h a n t s ; t h e y a r e dependent, t o 
v a r y i n g e x t e n t s , on "hashab" and " t a l h " f o r e s t s . Where 
supplemented by cr o p p r o d u c t i o n , gum u s u a l l y m a i n t a i n s a 
c o m p a r a t i v e l y good s t a n d a r d o f l i v i n g i n th e s e a r e a s . 
B. R e t u r n s Per U n i t Area: 
I s i t w h o l l y t r u e t h a t f o r e s t r y i s a t y p e o f l a n d use 
w h i c h g i v e s l ow f i n a n c i a l r e t u r n s o r can i t compete w i t h o t h e r 
forms o f l a n d use? For t h e d i s c u s s i o n o f t h e economics o f 
t h e s e commodities w h i c h have an exchange v a l u e ( m a r k e t a b l e ) 
t h e c o s t / b e n e f i t r a t i o i s i m p o r t a n t . The a p p l i c a t i o n o f t h i s 
i n d i c a t o r t o t h e a g r i c u l t u r a l p r o d u c t i o n i n t h e Sudan i s made 
d i f f i c u l t by t h e f a c t t h a t a g r e a t many a g r i c u l t u r a l p r o c e s s e s 
a r e done by t h e f a r m e r s t h e m s e l v e s who u s u a l l y do n o t i n c l u d e t h i 
p r i c e o f t h e i r own work i n t h e c o s t o f p r o d u c t i o n ; i t i s a l s o 
hampered by t h e f a c t t h a t l a n d (as a f a c t o r o f p r o d u c t i o n ) has 
no r e c o g n i z e d v a l u e i n most p a r t s o f t h e c o u n t r y . Though t h e 
r e t u r n s o f p r o d u c t i o n can be c a l c u l a t e d w i t h a f a i r degree o f 
a c c u r a c y , t h e c o s t o f p r o d u c t i o n can o n l y be e s t i m a t e d on a 
r a t h e r r o u g h b a s i s . The d e t e r m i n a t i o n o f n e t f i n a n c i a l r e t u r n s 
p e r u n i t a r e a , t o d e t e r m i n e t h e t y p e o f l a n d use w h i c h g i v e s 
t h e h i g h e s t f i n a n c i a l r e t u r n s , can o n l y be done on r o u g h 
e s t i m a t e s ( T a b l e XIX and Appendix I X ) . 
F i g . 29. - 146' 
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F i g . 29: Compiled f r o m d a t a o f T a b l e XIX and Appendix I X . 
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T a b l e XIX: Net Per Feddan R e t u r n s f r o m some Typ es 
o f Land Use (£S) 
Crop [Wholesale ( 
'Value 1 
E x p o r t 
V a l u e 
A. A g r i c u l t u r e ! 
1 . I r r i g a t e d 
C o t t o n : 
Egypt ia.n 
( a ) G e z i r a | 22.210 1 55.330 
( b ) W h i t e N i l e Schemes i 16.232 1 42.296 
( c ) P r i v a t e e s t a t e s and 
"Sagias" ] 19.526 j 49.478 
( d ) Gash, D e l t a ! 0.494 ! 7.982 
( e ) Sudan I 20.175 j 50.675 
2 . American 
C o t t o n : ( i ) By I r r i g a t i o n : 
( a ) G e z i r a j 24.768 j 61.623 
( b ) N o r t h e r n P r o v i n c e ! 6.030 ! 20.330 
( c ) Sudan ! 17.787 ] 45.826 
(" . ) By R a i n : j ! 
( a ) Gedaref a r e a 1 1.417 j 3.064 
( b ) Nuba Moun t a i n s ! 1.718 j 3.625 
( c ) E q u a t o r i a ! 1.186 I 2.635 
* 
( d ) Upper N i l e | 1.505 j 3.229 
( e ) Sudan ! 1.457 ! 3.138 
3. Dura: (a) By i r r i g a t i o n j 5.352 | 15.720 
(b) By r a i n ! 1.768 ! 4.760 
(o) By f l o o d I " 3.692 j 10.540 
4. Ground Nuts 1 
( a ] By i r r i g a t i o n ! 4.414 j 11.595 
( b ; By r a i n | 2.363 j 6.317 
( c ; I By f l o o d J 0.650 | 2.045 
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Crop i W h o lesale i 
V a l u e | 
E x p o r t 
V a l u e 
5. Wheat: ( a ) By i r r i g a t i o n , 9-135 ! 23.780 
( b ) By f l o o d i 11.600 i 29.020 
B. G r a z i n g [ 
1. C a t t l e i 0.037 ! 0.074 
2. Sheep J 0.043 | 0.074 
3. Camels i 0.089 ! 0.172 
c. F o r e s t r y | 
1. F i r e w o o d p l a n t a t i o n s , 
( E u c a l y p t u s ) ] 5 . 1 5 4 ( R e t a i l 
v a l u e ) I 
15.154 
2. C o n i f e r p l a n t a t i o n s ] 39.154 ! 94.154 
3. Teak p l a n t a t i o n s i 24.154 ! 149.152* 
4. Gum "Hashab" [ 14.306 j 30.063 
Sources: 1. Appendix I X 
2. J.K. Jackson, Some Thoughts on t h e P l a c e o f 
F o r e s t r y i n Land Use P l a n n i n g , Sudan S i l v a 
12 ( l l ) , 1962, pp. 17 - 21. 
1. F i r e w o o d : 
F i r e w o o d i s t h e cheapest and most needed f o r e s t 
p r o d u c t . I t s p r o d u c t i o n was o v e r 30$ o f t h e t o t a l wood 
p r o d u c t i o n i n 1961/62. The revenue p a i d t o t h e government 
f o r s t a n d i n g t r e e s t o produce f i r e w o o d f r o m o u t s i d e f o r e s t 
r e s e r v e s , i . e . t h e r o y a l t y v a l u e o f f i r e w o o d , i s about 
I t / 
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£S.0.250 p e r c u b i c m e t r e i n most p a r t s o f t h e c o u n t r y , and 
t h i s f i g u r e can be t a k e n as t h e average. I t s average r e t a i l 
v a l u e i s about £S.0.750; i f a c u b i c m e t r e o f f i r e w o o d i s b u r n t 
i n t o c h a r c o a l , t h e e q u i v a l e n t v a l u e o f c h a r c o a l p r o d u c e d 
w i l l be about LS.0.900. F i r e w o o d has no e x p o r t v a l u e i n i t s e l f , 
b u t i t s v a l u e i n terms o f f o r e i g n exchange can be d e t e r m i n e d 
by t h e c a l c u l a t i o n o f t h e v a l u e o f i m p o r t e d kerosene w h i c h 
w i l l be needed t o r e p l a c e i t , i . e . t h e c o s t o f s u b s t i t u t i o n 
w h i c h i s an i m p o r t a n t u t i l i t y i n d i c a t o r . I n c a l o r i f i c v a l u e 
one c u b i c m e t r e o f f i r e w o o d i s e q u i v a l e n t t o 49 g a l l o n s o f 
ke r o s e n e , and a t a v a l u e o f LS.12.000 p e r t o n , t h i s w i l l be 
w o r t h o f £S.2.000.^"^ The an n u a l y i e l d o f f i r e w o o d v a r i e s 
f r o m one c u b i c m e t r e i n t h e d r i e r savana r e g i o n s t o about 
6 c u b i c m e t r e s p e r fe d d a n i n t h e s o u t h e r n p a r t s o f t h e 
c o u n t r y , and an average o f 3 c u b i c m e t r e s w i l l n o t be more 
t h a n e x p e c t e d . So f i r e w o o d g i v e s £S.0.750 p e r f e d d a n on 
r o y a l t y v a l u e , £S.2.250 on r e t a i l v a l u e , £S.2.700 i f b u r n t 
i n t o c h a r c o a l and £S.6.000 i n e q u i v a l e n t v a l u e o f k e r o s e n e . 
For f i r e w o o d c o l l e c t e d f r o m u n r e s e r v e d n a t u r a l f o r e s t s t h e 
c o s t o f p r o d u c t i o n i s n e g l i g i b l e . 
P l a n t a t i o n o f q u i c k - g r o w i n g t r e e s l i k e E u c a l y p t u s , 
e s t a b l i s h e d f o r t h e p r o d u c t i o n o f f i r e w o o d , can y i e l d as h i g h 
an average as 8 c u b i c m e t r e s p e r fe d d a n . Thus t h e g r o s s p e r 
J.K.Jackson, op. c i t . , 1962, p.20. 
I b" 
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f e d d a n r e t u r n s w i l l be £S.2.000 on r o y a l t y v a l u e , CS.6.000 
on r e t a i l v a l u e , £S.7*200 i f b u r n t i n t o c h a r c o a l and 
£S .16.000 i n e q u i v a l e n t v a l u e o f k e r o s e n e . 
2. Timber P l a n t a t i o n s : 
Jackson^ ^~ \ e s t i m a t e s t h e y i e l d o f t h e c o n i f e r 
p l a n t a t i o n s i n t h e Imato n g M o u n t a i n s as 10,000 c u b i c f e e t 
( a b o u t 300 c u b i c m e t r e s ) i n t h i r t y y e a r s p e r fe d d a n . T h i s i s 
e q u i v a l e n t t o 333 c u b i c f e e t ( a b o u t 10 c u b i c m e t r e s ) p e r 
fe d d a n p e r annum. I f i t i s assumed t h a t t h e s t a n d i n g v a l u e o f 
t h i s t i m b e r i s £S.0.120 p e r c u b i c f e e t , t h i s w i l l g i v e an 
ann u a l f i n a n c i a l r e t u r n o f £S.40.000 p e r f e d d a n . T h i s volume 
o f wood (10 c u b i c m e t r e s ) w i l l p r oduce about 5 c u b i c m e t r e s o f 
sawn t i m b e r w h i c h , a t a p r i c e o f £S.19.000 p e r c u b i c m e t r e , 
a r e w o r t h o f £S.95»000; t h u s one f e d d a n o f c o n i f e r can 
economize t h e e q u i v a l e n c e o f £S.95-000 i n f o r e i g n exchange. 
The o t h e r f o r e s t commodity, t e a k , i s e x p e c t e d , a c c o r d i n g t o 
Jackson's e s t i m a t e s , t o y i e l d about 3>000 c u b i c f e e t ( a b o u t 
84 c u b i c m e t r e s ) o f wood p e r f e d d a n a f t e r 60 y e a r s , o r 50 
c u b i c f e e t ( a b o u t 1.4 c u b i c m e t r e s ) p e r y e a r . Assuming a 
p r i c e o f £S.0.500 p e r c u b i c f e e t , t h e s t a n d i n g v a l u e o f t h i s 
w i l l be e q u i v a l e n t t o £S.25.000 p e r f e d d a n p e r annum; a t a 
p r i c e o f £S.3•000 p e r c u b i c f o o t , i t s i m p o r t v a l u e w i l l be 
£S.150.000 p e r f e d d a n p e r annum. 
( l ) Jackson, l o c c i t . 
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3. "Hashab" P l a n t a t i o n s : 
"Hashab" p l a n t a t i o n s w i l l have r a t h e r l o w e r y i e l d s . 
I f t h e t r e e s a r e sown o r p l a n t e d about 4 m e t r e s a p a r t , t h e 
f e d d a n can h o l d a bout 400 t r e e s ; a t an average a n n u a l 
p r o d u c t i o n o f 1.35 l b s o f gum p e r t r e e , t h e f e d d a n w i l l 
p r oduce about 5.4 k a n t a r s . A t an average p r i c e o f £S.2.900 
p e r k a n t a r a t E l Obeid m a r k e t , t h e f e d d a n w i l l g i v e a g r o s s 
f i n a n c i a l r e t u r n o f £S.15-660. An average e x p o r t p r i c e o f 
£S.5-8l8 p e r k a n t a r (£S.128.000 p e r t o n ) w i l l g i v e a r e t u r n 
o f £S.31.417 i n f o r e i g n exchange p e r f e d d a n p e r y e a r . 
Net F i n a n c i a l R e t u r n s : 
The c o s t s o f t h e v a r i o u s p r o d u c t i o n p r o c e s s e s d i f f e r 
g r e a t l y f r o m one p a r t o f t h e c o u n t r y t o a n o t h e r a c c o r d i n g 
t o t h e l o c a l c o s t o f l i v i n g and t h e a v a i l a b i l i t y o f 
l a b o u r , b u t T a b l e XX may be a c c e p t e d t o r e p r e s e n t t h e average. 
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T a b l e XX: Average Cost o f S i l v i c u l t u r a l O p e r a t i o n s 
Per Feddan, 1961/62. 
S i l v i c u l t u r a l O p e r a t i o n ] Average Cost i n £S. 
I n i t i a l Ground C l e a r a n c e . ! 1.246 
P r e p a r a t i o n o f Ground. ! • 1.952 
C a n a l i z a t i o n and R i d g i n g . ! 8.900 
P l a n t i n g o r Sowing. } 2.067 
B r o a d c a s t i n g . ! 0.993 
Weeding. ! 2.363 
W a t e r i n g . 1 3.600 
C l o s i n g o f Cracks. 1 0.325 
Cost o f 1,000 P l a n t s . ! 7.100 
T h i n n i n g . ! 1.565 
F i r e 3 i n i t i g p e r Km. 1 3.0®8 
Timber C u t t i n g . 1 0.648 
T o t a l i 33.847 
Source: F o r e s t s Department, R e p o r t f o r t h e P e r i o d J u l y 1961 
t o June 1962, Khartoum, pp. 8 8 - 9 1 . 
I f we assume t h a t t h e l i f e o f a f o r e s t p l a n t a t i o n i s 
40 y e a r s , t h e n t h e a n n u a l c o s t o f p r o d u c t i o n w i l l be 
£S.0.846 p e r f e d d a n , w h i c h i s v e r y l ow i f compared w i t h t h a t o f 
a g r i c u l t u r a l c r o p s . Teak p l a n t a t i o n s w i l l g i v e a n e t 
f i n a n c i a l r e t u r n o f £S.24.154 on w h o l e s a l e p r i c e s , and can 
economize t h e e q u i v a l e n c e o f £S.l49.154 i n f o r e i g n exchange 
p e r y e a r p e r f e d d a n ; c o n i f e r p l a n t a t i o n s w i l l g i v e a n e t 
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f i n a n e i a l r e t u r n o f £S.39-154 on w h o l e s a l e p r i c e s , and can 
economize t h e e q u i v a l e n c e o f £S.94.154 i n f o r e i g n exchange 
p e r f e d d a n p e r annum. P l a n t a t i o n s f o r t h e p r o d u c t i o n o f 
f i r e w o o d can g i v e n e t a n n u a l p e r f e d d a n v a l u e s o f £S.2.000 
on r o y a l t y r a t e s , £S.5.154 on r e t a i l v a l u e s , £S.6.35^ 
i f c o n v e r t e d i n t o c h a r c o a l and £S.15-154 i n e q u i v a l e n t v a l u e 
o f k e r osene. For t h e "hashab" p l a n t a t i o n s , i f we assume a 
s i m i l a r c o s t o f p r o d u c t i o n and an average l i f e o f 25 y e a r s , 
t h e a n n u a l c o s t o f p r o d u c t i o n w i l l be about £S.1.35^5 t h e 
a n n u a l p e r f e d d a n n e t r e t u r n s w i l l be £S.l4.306 on w h o l e s a l e 
p r i c e s and £S.30'063in f o r e i g n exchange. 
4. F o r e s t I n f l u e n c e s : 
Here i t i s t h e f o r e s t i n f l u e n c e , and n o t t h e f o r e s t 
i t s e l f , w h i c h i s emphasized t h o u g h t h e two a r e i n s e p a r a b l e . 
The magnitude o f t h e f o r e s t i n f l u e n c e s i s n o t c o n f i n e d t o 
f o r e s t s o i l s , f i e l d s o r c r o p s , b u t extends beyond t h a t t o 
a f f e c t t h e c o m b i n a t i o n o f s o i l and w a t e r , f a c t o r s on w h i c h t h 
e n t i r e economy o f t h e c o u n t r y depends. To t h i n k t h a t t h e r e 
i s no r e l a t i o n between t h e economic v a l u e o f a f o r e s t and t h e 
u t i l i t a r i a n v a l u e o f i t s i n f l u e n c e s i s f a l s e . I t i s o f 
g r e a t i m p o r t a n c e t o use t h e s e s p e c i e s w h i c h have t h e h i g h e s t 
economic v a l u e and t h e most r a p i d g r o w t h f o r p r o t e c t i v e 
measures; t h i s r e m a i n s v a l i d even i f t h e r e q u i r e d o u t l a y must 
be h i g h e r t h a n t h a t r e q u i r e d by a low economic v a l u e f o r e s t 
w h i c h can e x e r t t h e same i n f l u e n c e s . 
-15k-
The a p p l i c a t i o n o f u t i l i t y i n d i c a t o r s may b e t t e r 
i l l u s t r a t e t h e economic s i g n i f i c a n c e o f f o r e s t i n f l u e n c e s ; i f 
t h e i r u t i l i t a r i a n v a l u e s c o u l d be e x p r e s s e d by s u f f i c i e n t l y 
c o n v i n c i n g i n d i c a t o r s o r i n d e x numbers, good p r o g r e s s c o u l d be 
made t o w a r d s t h e c r e a t i o n and development o f a c o n s c i o u s n e s s 
o f t h e i r s o c i o - e c o n o m i c c h a r a c t e r . The c o m p a r a t i v e economic 
e v a l u a t i o n o f f o r e s t i n f l u e n c e s i s e x t r e m e l y v i t a l s i n c e t h e 
l a c k o f s u c h u t i l i t y i n d i c a t o r s h a s hampered t h e s t e a d y 
development o f f o r e s t r y i n t h e Sudan. 
( a ) C o s t f a c t o r : 
C o s t , w h i c h i s a p r i c e o r an exchange v a l u e , i s o n l y 
i m p o r t a n t when t h e p r o d u c e d commodity i s m a r k e t a b l e . F o r e s t 
i n f l u e n c e s , though l i n k e d t o t h e s o i l and c a n n o t be t r a n s p o r t e d , 
h a v e d e f i n i t e l y a m a r k e t s i n c e any c o n s t r u c t i o n ( e . g . f i e l d ) 
b e n e f i t i n g from one i n f l u e n c e o r more h a s n a t u r a l l y a h i g h e r 
exchange v a l u e t h a n c o m p a r a b l e a s s e t s n o t e n j o y i n g t h e s e 
a d v a n t a g e s c r e a t e d by t h e f o r e s t . T h i s d i f f e r e n c e i n exchange 
v a l u e s must n a t u r a l l y be a t t r i b u t e d to t h e f o r e s t i n f l u e n c e s 
i n v o l v e d . The b e n e f i t s d e r i v e d w o uld i n c r e a s e w i t h a d e c r e a s e 
i n t h e c o s t o f p r o d u c t i o n o f t h e s e f o r e s t i n f l u e n c e s ; where 
a f o r e s t s t a n d i s a l r e a d y i n e x i s t e n c e , t h i s c o s t o f p r o d u c t i o n 
may be c o n s i d e r e d a s z e r o o r v e r y low, b e i n g c o n f i n e d to t h e 
c o s t o f g u a r d i n g t h e f o r e s t a g a i n s t d e v a s t a t i o n . F o r f o r e s t s 
t o be e s t a b l i s h e d , we c a n c o n s i d e r t h e c o s t o f p r o d u c t i o n a s 
( l ) T. F r a n c o i s , E v a l u a t i o n o f t h e U t i l i t y o f F o r e s t 
I n f l u e n c e s i n F.A.O, F o r e s t I n f l u e n c e s , Rome,19^2, p.250. 
I 
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t h a t i n T a b l e XX. The c o s t o f 
w i t h t i m e s i n c e i f a p i e c e o f 1 
p o i n t and i s n o t l e f t to r e v e r t 
c o n t i n u e to d e t e r i o r a t e w h i c h w 
i n c r e a s i n g c o s t o f a f f o r e s t a t i o 
c o s t o f e s t a b l i s h i n g a f o r e s t i 
o f t h e o v e r - a l l f o r e s t i n f l u e n c 
d e t e r m i n e t h e p a r t o f t h i s c o s t 
i n d i v i d u a l f o r e s t i n f l u e n c e s . 
p r o d u c t i o n seems to i n c r e a s e 
and h a s p a s s e d t h e e q u i l i b r i u m 
to f o r e s t c o v e r , i t w i l l 
i l l i n t u r n i n v o l v e an 
n. The p r o b l e m i s t h a t t h e 
s t h e c o s t o f p r o d u c t i o n 
es and i t i s n o t p o s s i b l e to 
w h i c h i s a t t r i b u t a b l e to t h e 
( b ) B e n e f i t F a c t o r : 
I t i s d i f f i c u l t to a s s e s s t h e b e n e f i t s d e r i v e d from 
f o r e s t i n f l u e n c e s b e c a u s e t h e y f r e q u e n t l y r e f e r to v a l u e s w h i c h 
c a n n o t be e x p r e s s e d i n m o n e t a r y t e r m s . The a n n u a l 
a p p r o p r i a t i o n s r e q u i r e d to r e p a i r t h e damages r e s u l t i n g from 
t h e d e v a s t a t i o n o f a f o r e s t , i . e . t h e c o s t o f s u b s t i t u t i o n , 
c a n be r e g a r d e d a s b e n e f i t s w h i c h were f o r m e r l y b e i n g d e r i v e d 
from a f o r e s t i n f l u e n c e . Here a g a i n s i n c e i t i s d i f f i c u l t to 
d e t e r m i n e t h e o v e r - a l l b e n e f i t s d e r i v e d from a f o r e s t s t a n d , 
i t i s more d i f f i c u l t to d e t e r m i n e t h e b e n e f i t s w h i c h c a n be 
a t t r i b u t e d to t h e i n d i v i d u a l f o r e s t i n f l u e n c e s . I t i s i n t e n d e d 
h e r e to g i v e r o u g h e s t i m a t e s o f t h e p o s s i b l e v a l u e s a t t r i b u t e d 
t o t h e o v e r - a l l f o r e s t i n f l u e n c e s i n s e l e c t e d p a r t s o f t h e 
c o u n t r y . 
1 J 
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I n t h e v i c i n i t y o f Merga, Abu T a b a r i , B i r N a t r u n , 
t h e J e b e l R a h i b and t h e J e b e l T a g e r u u s e d t o be p e r m a n e n t l y 
i n h a b i t e d . I f we assume t h a t t h e t y p e o f l a n d u s e p r a c t i s e d 
was one w h i c h g i v e s t h e l o w e s t f i n a n c i a l r e t u r n s , i . e . g r a z i n g , 
t h e n t h e l a n d must h a v e y i e l d e d a t l e a s t £S.0.070 p e r f e d d a n 
p e r annum; i f we assume t h a t t h e a r e a e x t e n d s f o r 7 m i l e s i n 
w i d t h and kOO m i l e s i n l e n g t h from w e s t to e a s t , t h e n t h e a n n u a l 
f i n a n c i a l r e t u r n s w i l l be about £S.l60,000. I f we a c c e p t t h a t 
t h e p r e s e n t s t a t e o f a r i d i t y h a s b e e n b r o u g h t a b o u t , e v e n 
p a r t l y , by t h e d e v a s t a t i o n o f t h e n a t u r a l v e g e t a t i o n , t h e n a t 
l e a s t a p a r t o f t h i s amount c a n be c o n s i d e r e d a s t h e a n n u a l 
f i n a n c i a l r e t u r n o f t h e f o r e s t i n f l u e n c e s . When we t a k e i n t o 
c o n s i d e r a t i o n t h e c o s t o f t h e h o u s e s and t h e v a r i o u s s o c i a l 
s e r v i c e s and i n s t i t u t i o n s , t h e c o m m e r c i a l t r a n s a c t i o n s w h i c h 
were i n o p e r a t i o n and t h e s o c i a l c o s t p a i d by t h e i n h a b i t a n t s 
when t h e y were f o r c e d by i n c r e a s i n g a r i d i t y to m i g r a t e , t h e s e 
r e t u r n s w i l l g r e a t l y i n c r e a s e . Now i f i t i s e v e r p o s s i b l e to 
r e - e s t a b l i s h permanent s e t t l e m e n t s i n t h o s e s i t e s , t h e c o s t o f 
e s t a b l i s h m e n t w i l l be t r e m e n d o u s l y h i g h ; t h i s c o s t o f 
s u b s t i t u t i o n c a n a l s o be r e g a r d e d a s t h e f i n a n c i a l r e t u r n s w h i c h 
were b e i n g d e r i v e d from t h e f o r e s t i n f l u e n c e s b e f o r e t h e 
d e v a s t a t i o n o f t h e n a t u r a l v e g e t a t i o n . 
The d e f o r e s t a t i o n o f t h e ba n k s o f t h e Khor B a r a k a 
and t h e w h o l e s a l e c l e a r a n c e o f t r e e s o v e r t h e e n t i r e scheme 
h a v e changed t h e n a t u r e o f t h e r i v e r b ed i t s e l f , and a c c e l e r a t e d 
e r o s i o n a t a f r i g h t e n i n g r a t e . T h i s h a s r e s u l t e d i n s e v e r e 
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w i n d s w h i c h h a v e i n t u r n l e d to t h e f o r m a t i o n o f s a n d dunes 
w i t h i n t h e d e l t a and o v e r t h e f o r m e r p r o d u c t i v e l a n d ; t h e r a t e oJ 
s a n d c r e e p i s about 2 - 5 m e t r e s p e r annum i n t h e d e l t a 
and i n t o T o k a r town; about 25$ o f t h e d e l t a a r e a h a s b e e n 
c o v e r e d w i t h s a n d dunes and a g r e a t p a r t o f t h e c a n a l i z a t i o n 
s y s t e m h a s b e e n abandoned owing to c h a n g e s o f t h e k h o r 
f l o w . I f we a c c e p t t h a t t h e c o t t o n a r e a w ould h a v e b e e n 
i n c r e a s e d by 25$ had i t n o t b e e n f o r t h e f o r m a t i o n o f sa n d 
dunes, t h e n t h e a n n u a l f i n a n c i a l l o s s e s w i l l be o v e r 
£S.600,000 a t an a v e r a g e y i e l d o f 2.2 k a n t a r s p e r f e d d a n and a 
n e t p e r f e d d a n e x p o r t v a l u e o f £S.20.330. The g r e a t e r p a r t 
o f t h e s e l o s s e s c a n be c o n s i d e r e d a s t h e a n n u a l f i n a n c i a l 
r e t u r n s o f t h e f o r e s t i n f l u e n c e s . I f we t o o k i n t o 
c o n s i d e r a t i o n t h e c o s t o f t h e abandoned s y s t e m o f c a n a l s and 
t h e i n c o n v e n i e n c e s c a u s e d by t h e s e v e r e w i n d s , t h e a n n u a l 
f i n a n c i a l r e t u r n s o f t h e o v e r - a l l f o r e s t i n f l u e n c e s would 
i n c r e a s e c o n s i d e r a b l y . 
I n 10 y e a r s t i m e and a t an a n n u a l c r e e p o f K m e t r e s 
o f s a n d dunes a l o n g 100 m i l e s o f l a n d , more t h a n 1,500 f e d d a n s 
o f p r o d u c t i v e l a n d w i l l be c o v e r e d w i t h s a n d d u n e s . T h i s w i l l 
t h e n i n v o l v e a n a n n u a l f i n a n c i a l l o s s o f about £S.30,000. The 
e s t a b l i s h m e n t o f a f o r e s t b e l t a l o n g t h i s a r e a c a n r e d u c e t h i s 
a n n u a l c r e e p by about 75$> i f i t c o u l d n o t t d t a l l y p r e v e n t i t ; 
t h e n t h e g r o s s a n n u a l b e n e f i t s d e r i v e d from t h i s b e l t w i l l be 
about £S.22,000. The e s t a b l i s h m e n t o f t h i s b e l t w i l l be 
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e q u i v a l e n t to about 50 f e d d a n s i n c o s t , a bout £S.kO, and t h e 
d i f f e r e n c e may be c o n s i d e r e d a s t h e n e t a n n u a l f i n a n c i a l 
r e t u r n s o f t h e c r e a t e d f o r e s t i n f l u e n c e s . The a f f o r e s t a t i o n 
o f t h e k h o r b a n k s w i l l r e g u l a t e i t s f l o w , f i x t h e s o i l on t h e 
b a n k s and w i l l e v e n t u a l l y s t a b i l i z e t h e p o s i t i o n o f t h e 
c u l t i v a t e d l a n d . T h i s w i l l l e s s e n e r o s i o n too and economize 
t h e c o s t o f t h e c a n a l i z a t i o n s y s t e m w h i c h i s u s u a l l y abandoned 
whenever t h e k h o r s t a r t s t o change i t s c o u r s e o r e v e n to 
f l u c t u a t e c o n s i d e r a b l y i n i t s a n n u a l f l o w . 
The i n f l u e n c e o f t h e f o r e s t on r e g u l a t i n g t h e f l o w 
o f s t r e a m s i s o f v i t a l i m p o r t a n c e i n a c o u n t r y where t h e 
m a j o r p r o b l e m i s c o n s t i t u t e d by t h e l a c k o f w a t e r s u p p l y 
e s p e c i a l l y d u r i n g t h e d r y s e a s o n . The K hor A r b a ' a t r a d i a t e s 
from t h e Red S e a h i l l s and i s r e s p o n s i b l e f o r t h e e n t i r e 
f r e s h - w a t e r s u p p l y o f P o r t Sudan town, t h e o n l y s e a p o r t o f 
t h e c o u n t r y . I f t h e d e v a s t a t i o n o f t h e f o r e s t s on t h e 
c a t c h m e n t a r e a and t h e s l o p e s c o n t i n u e s , t h e k h o r may change 
i t s c o u r s e f u r t h e r away from t h e town o r i t s f l o w may be 
g r e a t l y d i m i n i s h e d . By t h e n t h e town may f i n d i t s e l f 
c o m p e l l e d to depend f o r i t s w a t e r s u p p l y on t h e p u r i f i c a t i o n o f 
s e a w a t e r , a p r o c e s s w h i c h i n v o l v e s a t p r e s e n t a h i g h e r c o s t o f 
p r o d u c t i o n t h a n f r e s h - w a t e r . The c o s t o f s u b s t i t u t i o n may 
now be c o n s i d e r e d a s t h e f i n a n c i a l r e t u r n s d e r i v e d from t h e 
r e g u l a t o r y e f f e c t o f t h e f o r e s t on t h e K hor A r b a ' a t . The f a c t 
t h a t t h e human and t h e i n d u s t r i a l r e q u i r e m e n t s f o r f r e s h - w a t e r 
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s u p p l y i n t h e a r e a a r e c o n t i n u o u s l y i n c r e a s i n g n e c e s s i t a t e s 
n o t o n l y t h e p r e s e r v a t i o n o f t h e r e m a i n i n g f o r e s t l a n d b u t 
a l s o t h e i m m e d i a t e r e - a f f o r e s t a t i o n o f t h e denuded a r e a s . 
The e f f e c t o f s h e l t e r b e l t s on t h e q u a n t i t y and t h e 
q u a l i t y o f a g r i c u l t u r a l c r o p s h a s b e e n e s t a b l i s h e d i n many 
c o u n t r i e s . A p p e n d i x I V shows t n a t s h e l t e r e d a g r i c u l t u r a l 
f i e l d s g i v e a y i e l d about 50$ h i g h e r t h a n t h o s e o f s i m i l a r 
u n s h e l t e r e d f i e l d s p e r u n i t a r e a on t h e a v e r a g e . I f t h e w a t e r 
r e q u i r e m e n t s a r e a v a i l a b l e , s u c h a s y s t e m o f s h e l t e r b e l t s c a n 
be i n t r o d u c e d , a f t e r t h e n e c e s s a r y e x p e r i m e n t s , i n t o t h e 
G e z i r a , M a n a g i l and o t h e r a g r i c u l t u r a l schemes. I f t h e 50$ 
i n c r e a s e p r o v e s t o be t r u e , t h e n t h e p e r f e d d a n n e t e x p o r t 
v a l u e o f E g y p t i a n c o t t o n w i l l be i n c r e a s e d by £S.27.650, 
t h a t o f " d u r a " £S.7.860 and t h a t o f ground n u t s by £S.12.835 
i n t h e B l u e N i l e P r o v i n c e . Out o f t h e t o t a l a r e a (2 m i l l i o n 
f e d d a n s ) o f t h e G e z i r a and M a n g i l schemes, 500,000 f e d d a n s a r e 
a n n u a l l y p u t u n d e r c o t t o n , 250,000 u n d e r " d u r a " and 125,000 und 
ground n u t s . T h i s w i l l g i v e an a n n u a l i n c r e a s e o f £S.13>825,00 
i n t h e e x p o r t v a l u e s o f c o t t o n , £S.1,955j000 i n t h e v a l u e o f 
" d u r a " and £S.l,6o4,000 i n t h e v a l u e o f ground n u t s , and a 
t o t a l a n n u a l i n c r e a s e o f about £S.17,39^,000. T h i s means 
t h a t e v e r y 1$ p r o d u c t i o n i n c r e a s e due t o s h e l t e r b e l t s w i l l 
b r i n g a n a n n u a l i n c r e a s e o f about £S.3^0,000. Any s u c h 
i n c r e a s e s h o u l d be r e g a r d e d a s t h e a n n u a l f i n a n c i a l r e t u r n s 
o f t h e i n f l u e n c e s e x e r t e d by t h e c r e a t e d s h e l t e r b e l t s . 
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W i l d l i f e i s e n j o y e d by some p e o p l e , b o t h from w i t h i n 
and o u t s i d e t h e c o u n t r y , who v i s i t t h e D i n d e r Game R e s e r v e 
and t h e n a t u r a l f o r e s t s o f t h e s o u t e r n p a r t s o f t h e c o u n t r y . 
The c r e a t i o n o f many o t h e r game r e s e r v e s , e s p e c i a l l y i n 
E q u a t o r i a P r o v i n c e , w i l l e n s u r e t h e p r e s e r v a t i o n o f a l a r g e 
number o f t h e t r o p i c a l w i l d a n i m a l s w h i c h a r e now r e t r e a t i n g 
f a s t i n t h e f a c e o f d e f o r e s t a t i o n , w i l l w i d e n t h e s c o p e o f t h e 
i n d u s t r y and p u t i t u n d e r b e t t e r management. 
T h e r e a r e two main t y p e s o f v a l u e t h a t a r i s e from 
w i l d l i f e i n a f o r e s t : c o m m e r c i a l and a e s t h e t i c and m o r a l 
v a l u e s . The c o m m e r c i a l v a l u e s , o r t h e income d e r i v a b l e from 
w i l d l i f e i n a f o r e s t , i n c l u d e s t h e income from t h e s a l e s o f 
h u n t i n g and f i s h i n g p r i v i l e g e s and t h e income from t h e s a l e o f 
a l l o t h e r p r i v i l e g e s ( e . g . camping, p h o t o g r a p h y , f o o d s , d r i n k s 
and t h e l i k e ) to t h e f o r e s t v i s i t o r s so l o n g a s t h e y a r e 
a t t r a c t e d by w i l d l i f e i n t h e f o r e s t . I n m e a s u r i n g t h e economic 
v a l u e o f w i l d l i f e , w h i c h c a n be d e t e r m i n e d by t h e r a t i o o f 
o u t p u t i n s a t i s f a c t i o n to i n p u t i n t e r m s o f money and ti m e s p e n -
t h e o u t p u t o f t h e c o m m e r c i a l v a l u e s c a n be c a l c u l a t e d i n 
mon e t a r y t e r m s ; b u t i t i s d i f f i c u l t to measure t h e o u t p u t o f th< 
a e s t h e t i c and m o r a l v a l u e s , b u t i t i s r e a s o n a b l e t o assume 
t h a t o u t p u t i s a t l e a s t e q u a l to i n p u t b e c a u s e t h e p e o p l e w i l l 
n o t go on s p e n d i n g t h e i r money and t i m e i n 'a p a r t i c u l a r form o f 
r e c r e a t i o n u n l e s s t h e y a r e g e t t i n g a s s a t i s f a c t o r y r e t u r n s a s 
t h e y would g e t i n some o t h e r u s e o f t h e i r money and t i m e . 
C h a p t e r V I 
F o r e s t P o l i c y , L e g i s l a t i o n and T e n Y e a r P l a n 
A. F o r e s t P o l i c y and L e g i s l a t i o n : 
The f i r s t F o r e s t O r d i n a n c e was e n a c t e d i n 1908, and 
was s u p e r s e d e d by a more p r o g r e s s i v e s e t o f F o r e s t 
C o n s e r v a t i o n R u l e s i n 1917- The C e n t r a l F o r e s t O r d i n a n c e 
and t h e P r o v i n c i a l F o r e s t O r d i n a n c e , now i n e n f o r c e m e n t , 
were p a s s e d i n 1932, and t h e R o y a l t i e s O r d i n a n c e i n 1939. The 
P r o v i n c i a l F o r e s t O r d i n a n c e was amended i n 19^8 to e n a b l e t h e 
t h e n G o v e r n o r t o d e l e g a t e a l l , o r a p a r t o f , h i s powers t o 
L o c a l Government a u t h o r i t i e s w i t h i n whose a r e a any p r o v i n c i a l 
f o r e s t r e s e r v e i s l o c a t e d . 
The main f e a t u r e s o f f o r e s t p o l i c y a s l a i d down i n 
1932 a r e a s ^ 1 ^ f o l l o w s : 
( i ) A l l f e l l i n g s , o t h e r t h a n s u c h a s i s r e q u i r e d f o r v i l l a g e 
n e e d s ( a n d w h e r e v e r p o s s i b l e f o r t h o s e a l s o ) w i l l be 
c o n c e n t r a t e d i n d e f i n i t e f e l l i n g a r e a s c h o s e n where 
r e g e n e r a t i o n , e i t h e r by n a t u r a l o r a r t i f i c i a l means, c a n 
be a s s u r e d . S u c h a r e a s w i l l be d e c l a r e d f o r e s t r e s e r v e s . 
( i i ) C u t t i n g i n t h e s e r e s e r v e s w i l l be a l l o w e d i n a c c o r d a n c e 
w i t h a d e f i n i t e f e l l i n g programme and w i l l be c o n t r o l l e d 
by a s y s t e m o f l i c e n s i n g . C o l l e c t i o n o f r o y a l t y on 
t i m b e r c u t from f o r e s t r e s e r v e s w i l l be d i s c o n t i n u e d and 
t h e r e v e n u e t o t h e government w i l l more s i m p l y and 
e f f e c t i v e l y be s e c u r e d by t h e m a c h i n e r y o f wood l i c e n s e s 
(!) F o r e s t s Department, R e p o r t f o r tfoe P e r i o d J u l y 19^6 t o J u n e 
1957, Khartoum, pp.11 - 2 
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w h i c h w i l l p r o v i d e f o r t h e d i s p o s a l o f f e l l e d o r s t a n d i n g 
t i m b e r by s a l e o r by a u c t i o n . I n f u t u r e a r o y a l t y w i l l be 
c o l l e c t e d o n l y on f o r e s t p r o d u c e c u t from a r e a s o t h e r t h a n 
f o r e s t r e s e r v e s ; t h e o b j e c t o f r e t a i n i n g t h e r o y a l t y 
s y s t e m i n t h i s i n s t a n c e i s t o e n c o u r a g e t h e c o n c e n t r a t i o n o f 
c u t t i n g i n s i d e r e s e r v e s . 
i i i ) The c o n s t r u c t i o n and p r e s e r v a t i o n o f f o r e s t r e s e r v e s 
i n v o l v e s , t o a g r e a t e r o r l e s s e r d e g r e e , t h e r e g u l a t i o n o f 
r i g h t s and r e s t r i c t i o n s o f p r i v i l e g e s among t h e p e o p l e o f 
th e t r a c t w i t h i n w h i c h t h e f o r e s t i s s i t u a t e d . So s u c h 
a r e a s must be s e l e c t e d w i t h due r e g a r d t o t h e f u e l and 
t i m b e r a s w e l l a s a g r i c u l t u r a l r e q u i r e m e n t s o f t h e 
i n h a b i t a n t s i n t h e im m e d i a t e n e i g h b o u r h o o d , who w i l l 
e i t h e r h ave a c e r t a i n a r e a o f f o r e s t s e t a s i d e f o r t h e i r 
u s e o r w i l l be g r a n t e d p e r m i s s i o n t o o b t a i n t h e i r n o r m a l 
r e q u i r e m e n t s o f f u e l and t i m b e r w i t h i n t h e r e s e r v e i t s e l f . 
I n s u c h c a s e s f r e e l i c e n s e s w i l l be i s s u e d g r a n t i n g 
p e r m i s s i o n to c u t o r remove s p e c i f i e d amounts o f wood. 
i v ) I n f u t u r e l a n d owners s h o u l d be e n c o u r a g e d to r e g a r d t i m b e r 
a s m a r k e t a b l e p r o d u c e to be grown on a r a t i o n a l b a s i s i n 
t h e same way a s foo d c r o p s and w i t h a s i m i l a r a b s e n c e o f 
r e s t r i c t i o n . A l t h o u g h t h e government w i l l r e t a i n t h e r i g h t 
to l e v y r o y a l t y on s u c h p r o d u c e i f u s e d f o r c o m m e r c i a l 
p u r p o s e s , g o v e r n o r s w i l l be g r a n t e d d i s c r e t i o n t o exempt, 
s u b j e c t to f i n a n c i a l a p p r o v a l , s u c h p r o d u c e from payment o f 
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r o y a l t y i n c a s e s where i t i s d e s i r a b l e t o e n c o u r a g e p l a n t i n g 
by p r i v a t e l a n d o w n e r s . 
( v ) I t s h o u l d be t h e o b j e c t o f p r o v i n c i a l o f f i c i a l s to e d u c a t e 
l o c a l i n h a b i t a n t s i n t h e d u t y o f p r o t e c t i n g f o r e s t s a g a i n s t 
damage by f i r e o r by g r a z i n g , u s i n g whenever p o s s i b l e t h e 
a g e n c y o f n a t i v e a d m i n i s t r a t i o n . 
( v i ) I n gum a r e a s i t s h o u l d be t h e o b j e c t o f p r o v i n c i a l o f f i c i a l s 
to m a i n t a i n t h e e x i s t i n g s t o c k i n a h e a l t h y c o n d i t i o n and, 
by c o n t r o l o f m a r k e t s , improvement o f c o m m u n i c a t i o n and 
sowing, to e n c o u r a g e t h e e x p l o i t a t i o n o f new a r e a s . 
( v i i ) l t s h o u l d be t h e o b j e c t o f t h e F o r e s t s D epartment t o 
i n v e s t i g a t e and d e v e l o p more f u l l y t h e c o u n t r y * s n a t u r a l 
r e s o u r c e s o f t i m b e r and o t h e r f o r e s t p r o d u c e w h i c h may 
c o m m e r c i a l l y r e p l a c e i m p o r t e d m a t e r i a l s . 
To implement t h i s p o l i c y , i t h a s b e e n d e c i d e d to d i v i d e 
t h e r e s p o n s i b i l i t i e s b e tween t h e F o r e s t s Department and t h e 
p r o v i n c i a l l o c a l a u t h o r i t i e s . The Department w i l l be 
r e s p o n s i b l e f o r t h e s u p p l y o f t i m b e r and f u e l wood to t h e T h r e e 
Khartoum Towns, P o r t Sudan, Wad Medani, t h e G e z i r a and t h e 
government d e p a r t m e n t s . The r e m a i n i n g p a r t s o f t h e c o u n t r y w i l l 
come u n d e r t h e r e s p o n s i b i l i t y o f t h e l o c a l a u t h o r i t i e s whose 
d u t y i s to e n s u r e t h a t permanent s u p p l i e s o f f o r e s t p r o d u c e 
a r e s u f f i c i e n t to meet t h e i n t e r n a l r e q u i r e m e n t s o f t h e i r 
r e s p e c t i v e a r e a s . 
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The 1932 O r d i n a n c e g i v e s t h e M i n i s t e r o f 
A g r i c u l t u r e powers to d e c l a r e a s a f o r e s t r e s e r v e any l a n d 
a t government d i s p o s a l o r p r i v a t e l y owned l a n d , t h e owners 
o f w h i c h r e q u e s t him to r e s e r v e i t , o r any o t h e r l a n d a t a l l 
a f t e r he a c q u i r e s and r e g i s t e r s i t to t h e government i n f u l l 
o w n e r s h i p and f r e e from a l l l i a b i l i t i e s . 
To p r o t e c t t h e f o r e s t r e s e r v e s , i t i s p r o h i b i t e d 
and p u n i s h a b l e by up to 2 y e a r s i m p r i s o n m e n t o r up to 
£S.50 f i n e o r b o t h f o r c u t t i n g , c o l l e c t i n g , i n j u r i n g o r 
o t h e r w i s e i n t e r f e r i n g w i t h any f o r e s t p r o d u c e o f a r e s e r v e , 
k i n d l i n g , k e e p i n g , c a r r y i n g o r c a u s i n g a f i r e i n a f o r e s t 
r e s e r v e , o r removing, d e f a c i n g , damaging o r i n t e r f e r i n g w i t h a 
boun d a r y mark o r b l a z e d t r e e o r f e n c e o f a f o r e s t r e s e r v e . 
I t i s a l s o p r o h i b i t e d and o f f e n d e r s a r e p u n i s h a b l e by up to 
6 months i m p r i s o n m e n t o r £S.10 f i n e o r b o t h f o r e n t e r i n g 
upon, r e m a i n i n g i n , p a s t u r i n g c a t t l e o r c a u s i n g to e n t e r 
upon o r r e m a i n i n a f o r e s t r e s e r v e . The 1932 O r d i n a n c e 
empowers t h e t h e n G o v e r n o r s o f p r o v i n c e s to p r o t e c t t r e e s 
f o r s p e c i a l p u r p o s e s , and t h e s e a r e n o t to be c u t o r consumed 
f o r t r a d e e x c e p t b y a l i c e n s e . A l s o i t g i v e s t h e c o u r t s 
power t o o r d e r o f f e n d e r s , i n a d d i t i o n t o o t h e r p u n i s h m e n t , 
to pay c o m p e n s a t i o n o f £S.l i n r e s p e c t o f e a c h t r e e i n t e r f e r e d 
w i t h . The C e n t r a l and P r o v i n c i a l F o r e s t O r d i n a n c e s make t h e 
p u b l i c r e s p o n s i b l e t o g i v e i n f o r m a t i o n o f f i r e o r o t h e r 
f o r e s t o f f e n c e s and t o a s s i s t i n e x t i n g u i s h i n g f i r e . 
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By t h e R o y a l t i e s O r d i n a n c e o f 1939, r o y a l t y was l a i d 
on a l l t i m b e r , f i r e w o o d and c h a r c o a l e x c e p t : 
( a ) t h a t o b t a i n e d on p e r m i t from c e n t r a l o r p r o v i n c i a l 
f o r e s t r e s e r v e . 
( b ) t i m b e r , f i r e w o o d and c h a r c o a l exempted from o r a l l o t t e d 
a l o w e r r a t e o f r o y a l t y ; t h i s i s t o be done by t h e t h e n 
G o v e r n o r on t h e c o n s e n t o f t h e M i n i s t e r o f F i n a n c e on 
m a t e r i a l i n t e n d e d f o r p e r s o n a l and p r i v a t e u s e i n 
c o n s t r u c t i o n o f w a t e r w h e e l s , h o u s e s i n r u r a l a r e a s , 
a g r i c u l t u r a l i m p l e m e n t s , p u b l i c p u r p o s e s s u c h a s b u s h 
s c h o o l s , o r d o m e s t i c f u e l o r t i m b e r grown on p r i v a t e 
p l a n t a t i o n s . 
The O r d i n a n c e a l s o o r d e r s t h a t a l l t i m b e r , f i r e w o o d 
and c h a r c o a l s u b j e c t t o r o y a l t y s h o u l d be b r o u g h t to r e v e n u e 
s t a t i o n s b e f o r e b e i n g d i s p o s e d . The p u n i s h m e n t f o r 
i n f r i n g e m e n t and f o r e v a d i n g o r a t t e m p t i n g to evade payments 
o r r o y a l t y i s £S.10 o r 6 t i m e s t h e amount, o f r o y a l t y , 
w h i c h e v e r i s g r e a t e r . The O r d i n a n c e a l s o s t a t e s t h a t t h e 
m a t e r i a l c o n c e r n e d i n an o f f e n c e t o g e t h e r w i t h any means o f 
c o n v e y a n c e s h a l l be f o r f e i t e d to t h e government. 
D u r i n g 1959 t h e r o y a l t y r a t e s o f 1939 a s amended 
i n 1952 were a g a i n amended. They were l o w e r e d f o r f i r e w o o d 
t r a n s p o r t e d by a n i m a l s and r a i s e d f o r f i r e w o o d t r a n s p o r t e d by 
m e c h a n i c a l means a s f o l l o w s : 
Camel l o a d r e d u c e d from 150 m/m to 75 m/m i n Khartoum 
P r o v i n c e . 
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Camel l o a d r e d u c e d from 90 m/m to 45 m/m i n t h e o t h e r 
P r o v i n c e s . 
Donkey l o a d r e d u c e d from 60 m/m t o 30 m/m i n Khartoum 
P r o v i n c e . 
Donkey l o a d r e d u c e d from 35 m/m to 15 m/m i n t h e o t h e r 
p r o v i n c e s 
F o r f i r e w o o d moved by t r a i n s and motor c a r s t h e 
r o y a l t y r a t e s were r a i s e d a s f o l l o w s : 
from 400 m/m t o 450 m/m p e r c u b i c m e t r e i n Khartoum 
P r o v i n c e . 
from 250 m/m to 300 m/m p e r c u b i c m e t r e i n t h e o t h e r 
p r o v i n c e s . 
F i r e w o o d t r a n s p o r t e d by b o a t s and r a f t s r e m a i n e d 
a t t h e same r o y a l t y r a t e o f 200 m/m p e r c u b i c m e t r e i n 
Khartoum P r o v i n c e and 120 m/m p e r c u b i c m e t r e i n t h e o t h e r 
p r o v i n c e s . 
The L o c a l Government O r d i n a n c e empowers t h e l o c a l 
c o u n c i l s to i s s u e l o c a l o r d e r s t o p r o t e c t t r e e s and c o n t r o l 
g r a z i n g , f i r e and t r e e c u t t i n g w i t h i n a r e a s u n d e r t h e i r 
j u r i s d i c t i o n . 
R e v i e w o f Some P o l i c y A s p e c t s : 
1. D i v i s i o n o f R e s p o n s i b i l i t y : 
T h e r e a r e two c a t e g o r i e s o f f o r e s t r e s e r v e s a s 
s t a t e d i n t h e f o r e s t o r d i n a n c e s and r u l e s ; t h e s e a r e t h e 
C e n t r a l R e s e r v e s , u n d e r t h e c o n t r o l o f t h e F o r e s t s D epartment, 
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and P r o v i n c i a l R e s e r v e s , u n d e r t h e c o n t r o l o f L o c a l Government 
a u t h o r i t i e s . T h i s d i v i s i o n o f r e s p o n s i b i l i t y c a n n o t be r e g a r d e d 
a s w o r k i n g e f f i c i e n t l y and s u c c e s s f u l l y f o r t h e i m p l e m e n t a t i o n 
o f t h e p o l i c y d e c l a r e d . The m a j o r draw b a c k s o f t h i s s y s t e m c a n 
be summarized a s f o l l o w s : 
( a ) The l o c a l c o u n c i l s a r e n o t w i l l i n g to c a t e r f o r t h e 
e s t a b l i s h m e n t , development o r p r o t e c t i o n o f p r o v i n c i a l r e s e r v e s . 
I n s t e a d t h e y a r e e a g e r to spend on what t h e y c o n s i d e r " n e c e s s a r y 
and p o p u l a r " development a s p e c t s s u c h a s b u i l d i n g s . V e r y few 
l o c a l c o u n c i l s i n t h e h e a v i l y p o p u l a t e d a r e a s spend a s much 
a s h% o f t h e i r a n n u a l budget on f o r e s t a c t i v i t i e s . Not o n l y 
t h a t b u t whenever t h e r e i s a d e f i c i t i n t h e i r b u d g e t s , t h e y 
f a l l b a c k h e a v i l y on t h e i r f o r e s t r e s e r v e s b e c a u s e t h e y c o n s i d e r 
t h e f o r e s t a s a s o u r c e o f i m m e d i a t e r e v e n u e r a t h e r t h a n an 
i n v e s t m e n t f o r t h e f u t u r e . 
( b ) T h e r e i s an i n c r e a s i n g t e n d e n c y among l o c a l c o u n c i l s to 
e x p l o i t t h e i r f o r e s t r e s e r v e s w a s t e f u l l y . T a k i n g t h e a d v a n t a g e 
o f t h e f a c t t h a t no r o y a l t y i s imposed on wood coming from 
f o r e s t r e s e r v e s , t h e y make f o r e s t r e s e r v e s a r e a s o f f o r e s t 
d e s t r u c t i o n i n s t e a d o f f o r e s t development; t h e y a r e , t h e r e f o r e , 
o p p o s i n g t h e aim® o f f o r e s t p o l i c y . 
( c ) The f i g u r e s f o r f o r e s t r e s e r v a t i o n s r e v e a l s i g n s o f f a i l u r e 
o f t h i s s y s t e m . U n t i l t h e b e g i n n i n g o f 1959 o n l y 32,890 
f e d d a n s h a v e b e e n d e s i g n a t e d P r o v i n c i a l F o r e s t R e s e r v e s o v e r t h e 
e n t i r e c o u n t r y , i . e . a t a r a t e o f o n l y 1,265 f e d d a n s p e r annum 
w h i l e C e n t r a l R e s e r v e s amount to 1,862,218 f e d d a n s ; a r e a s 
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s u r v e y e d b u t n o t y e t d e c l a r e d P r o v i n c i a l R e s e r v e s a r e o n l y 
16,882 f e d d a n s w h e r e a s s i m i l a r c e n t r a l a r e a s t o t a l 
809,184 f e d d a n s . A r e v e r s e d p i c t u r e o f t h e above f i g u r e s i s 
e x p e c t e d , i . e . by f a r b i g g e r a r e a s s h o u l d be made i n t o 
P r o v i n c i a l F o r e s t R e s e r v e s ; t h i s i s b e c a u s e t h e p o p u l a t i o n o f 
t h e r u r a l a r e a s whp depend on t h e P r o v i n c i a l F o r e s t R e s e r v e s 
t o t a l 11,321,203 (1960) and a n n u a l l y consume about 36,846,800 
s o l i d m e t r e s o f r o u n d wood and 86,275 c u b i c m e t r e s o f sawn 
t i m b e r , w h i l e t h e u r b a n p o p u l a t i o n o f t h e c o u n t r y i s o n l y 
1,035,153 ( l e s s t h a n 9$) and consume a n n u a l l y 5,825,275 
s o l i d m e t r e s o f r o u n d wood and 20,123 c u b i c m e t r e s o f sawn 
wood. 
( d ) The l o c a l c o u n c i l s h a v e v e r y l i t t l e knowledge o f f o r e s t r y , 
and a r e l i a b l e to i n t e r f e r e w i t h good f o r e s t r y p r e s c r i p t i o n s , 
e.g. by o r d e r i n g p r e m a t u r e o r o v e r c u t t i n g . The c o u n c i l s a r e 
n o t s u f f i c i e n t l y c a p a b l e o f d r a w i n g r u l e s and r e g u l a t i o n s o r 
m a i n t a i n i n g e f f i c i e n t c o n t r o l on t h e i r f o r e s t r e s e r v e s . 
Moreover a f o r e s t e r c a n n o t e a s i l y p u t h i s t e c h n i c a l a d v i c e i n 
p r a c t i c e w i t h o u t t h e a u t h o r i t y o f t h e l o c a l government, w h i c h 
t e n d s t o be weak on t h i s m a t t e r . 
( e ) T h i s d i v i s i o n o f r e s e r v e s i s a r t i f i c i a l f i n a n c i a l l y s i n c e 
t h e e x p e n d i t u r e i n b o t h i s met from t h e government f u n d s . Under 
t h i s s y s t e m t h e r e i s no s i g n i f i c a n t e x p e n d i t u r e on f o r e s t s 
o u t s i d e t h e C e n t r a l R e s e r v e s , and t h e budget o f t h e F o r e s t s 
D epartment i s k e p t low b e c a u s e i t i s s u pposed to l o o k a f t e r 
t h e C e n t r a l R e s e r v e s o n l y . Under a c e n t r a l i z e d s y s t e m more 
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m o n e t a r y p r o v i s i o n s would be a v a i l a b l e f o r f o r e s t a c t i v i t i e s , 
and t h e y c o u l d be s p e n t more e v e n l y o v e r t h e whole c o u n t r y 
a c c o r d i n g to t h e r e l a t i v e r e q u i r e m e n t s o f e a c h a r e a . 
The c e n t r a l i z a t i o n o f a l l t h e woods o f t h e c o u n t r y , 
w h i c h was a d v o c a t e d by Shawki^"*"^, may c o r r e c t t h e s e d r a w b a c k s ; 
i t would mean g r e a t e r r e s p o n s i b i l i t i e s f o r t h e F o r e s t s 
D e partment w h i c h must be e f f i c i e n t l y e q u i p p e d i n e v e r y s e n s e , 
e s p e c i a l l y i n r e s p e c t o f a d e q u a t e w e l l - t r a i n e d t e c h n i c a l s t a f f 
t o cope w i t h s u c h a change i n p o l i c y . T h i s new s y s t e m s h o u l d 
i n c l u d e t h e e s t a b l i s h m e n t o f p r o v i n c i a l f o r e s t a g e n c i e s i n t h e 
v a r i o u s p a r t s o f t h e c o u n t r y and u n d e r t h e d i r e c t c o n t r o l o f 
t h e c e n t r a l f o r e s t a u t h o r i t i e s . T h e s e p r o v i n c i a l a g e n c i e s 
s h o u l d e s t a b l i s h c o n s t a n t , c l o s e r e l a t i o n s w i t h t h e l o c a l 
a u t h o r i t i e s whose l o c a l knowledge and c o - o p e r a t i o n w ould be 
o f immense v a l u e i n t h e f i e l d s o f s u r v e y i n g and f u t u r e p l a n n i n g . 
The v a r i o u s p o l i c i e s o f t h e d i f f e r e n t p a r t s o f t h e 
c o u n t r y s h o u l d d i f f e r i n a c c o r d a n c e w i t h t h e d i f f e r e n t p h y s i c a l 
and human c h a r a c t e r i s t i c s o f e a c h a r e a . W i t h i n t h e g e n e r a l 
frame-work o f f o r e s t p o l i c y , e a c h p r o v i n c i a l f o r e s t a g e n c y 
s h o u l d h a v e some autonomy to a l l o w f o r l o c a l c o n d i t i o n s and 
r e q u i r e m e n t s . One f u t u r e aim s h o u l d be to r e s e r v e a l l n a t u r a l 
f o r e s t s and to g u i d e e a c h p r o v i n c e to depend a s e n t i r e l y a s 
p o s s i b l e on i t s own wood s u p p l i e s , a t l e a s t a s f a r a s f i r e w o o d 
and c h a r c o a l a r e c o n c e r n e d . 
( 1 ) M.K. S h a w k i , R e v i e w o f C e r t a i n A s p e c t s o f t h e 1932 F o r e s t 
P o l i c y , Sudan S i l v a 8 ( l ) , 1958, pp. 9 - 12. 
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2. R o y a l t y R a t e s : 
For Khartoum P r o v i n c e t h e r o y a l t y r a t e was r e d u c e d 
i n 1959 f o r f i r e w o o d b r o u g h t by camels and donkeys by 50$. 
F i r e w o o d b r o u g h t i n t o t h e Three Khartoum Towns by a n i m a l s 
i s e s s e n t i a l l y c u t f r o m t h e d e s e r t s c r u b f o r e s t s a round 
Khartoum, and t h e s e f o r e s t s have been c l e a r n e d f o r a d i s t a n c e 
o f 10 - 50 m i l e s . I f t h e p o l i c y o b j e c t i v e i s t o p r o t e c t t h e s e 
s c r u b f o r e s t s , l e s s e n t h e f r e q u e n c y and i n t e n s i t y o f sand 
storms and t o s t o p t h e so u t h w a r d creep o f t h e d e s e r t , t h e 
r e v e r s e s h o u l d be done. T h i s r e d u c t i o n i n r o y a l t y w i l l a c t 
•J 
as a s t i m u l u s f o r t h e r u r a l p o p u l a t i o n around Khartoum t o 
e x p l o i t more t h o r o u g h l y t h e d e s e r t s c r u b f o r e s t s , and s e l l 
t h e i r f i r e w o o d a t a l o w e r p r i c e because o f t h e l o w e r r a t e o f 
r o y a l t y and t h e n e g l i g i b l e t r a n s p o r t a t i o n c o s t s . I f t h e r o y a l t y 
i s i n c r e a s e d , t n e p r i c e o f such f i r e w o o d w i l l r i s e and t h e 
i m p o r t e d f i r e w o o d can compete w i t h i t . By r e s t r i c t i n g t h e 
market f o r d e s e r t s c r u b f i r e w o o d , t h e r a t e o f e x p l o i t a t i o n o f 
t h e s e f o r e s t s can be l o w e r e d t i l l i t comes t o cease a t l e n g t h , 
t h u s e n s u r i n g t h e f i x a t i o n o f sand and a v o i d i n g sand storms 
and d e s e r t c r e e p . 
A l t h o u g h t h e Three Khartoum Towns a r e t h e g r e a t e s t 
consumers o f p a r a f f i n (1,688,995 g a l l o n s i n 1959/60), t h e y 
a l s o consume l a r g e q u a n t i t i e s o f f i r e w o o d and c h a r c o a l t h e 
demand f o r w h i c h s t i l l exceeds t h e i r s u p p l y . D u r i n g 1959/60 
t h e amount o f f i r e w o o d r a i l e d i n t o t h e Khartoum Towns re a c h e d 
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16,808 t o n s : 5,300 f r o m D i n d e r , 4,800 f r o m Sennar, 3,600 
f r o m E l Hawata and 3,108 f r o m S i n g a ; t h i s i n d i c a t e s t h a t o v e r 
60$> o f t h e area's s u p p l y o f f i r e w o o d i s r a i l e d f r o m t h e B l u e 
N i l e and K a s s a l a P r o v i n c e s . The a u t h o r i t i e s have r a i s e d t h e 
r o y a l t y r a t e f o r f i r e w o o d r a i l e d i n t o t h e a r e a f r o m kOO m/m t o 
450 m/m p e r c u b i c m e t r e , e v o k i n g r e a c t i o n s f r o m b o t h s u p p l i e r 
and consumer. On t h e s u p p l y s i d e , i t may d i s c o u r a g e t h e 
c o n t r a c t o r s t o r a i l more f i r e w o o d i n t o t h e a r e a , t h u s r e d u c i n g 
t h e a l r e a d y l i m i t e d s u p p l y . On t h e consumer s i d e , t h e 
i n t e r a c t i o n o f t h e g r e a t e r demand and t h e l i m i t e d s u p p l y keeps 
t h e p r i c e s o f f i r e w o o d up, and t h e i n c r e a s e i n r o y a l t y w i l l 
push t h e p r i c e even h i g h e r . The r o y a l t y r a t e f o r f i r e w o o d 
r a i l e d i n t o t n e Khartoum a r e a s h o u l d be r e d u c e d , r a t h e r t h a n 
i n c r e a s e d , 
( a ) t o r e l i e v e t h e m o u n t i n g c o s t o f l i v i n g f o r t h e 
low-income p e o p l e . 
( b ) t o encourage c o n t r a c t o r s t o r a i l more f i r e w o o d i n t o 
t h e Khartoum a r e a t o b r i d g e t h e gap between demand 
and s u p p l y . 
( c ) t o l o w e r t h e r e t a i l p r i c e o f t h e r a i l e d f i r e w o o d t o 
compete w i t h t h e d e s e r t s c r u b f i r e w o o d , and r e p l a c e 
i t w h o l l y i n t h e l o n g r u n . 
3. O f f i c i a l and P u b l i c R e s p o n s i b i l i t y : 
The f o r e s t a c t s and r u l e s a r e t h e o r e t i c a l l y c a p a b l e 
o f t h e p r e s e r v a t i o n and t h e p r o m o t i o n o f f o r e s t r e s e r v e s s i n c e 
t h e y combine an o f f i c i a l r e s p o n s i b i l i t y and a p u b l i c one. But 
i n p r a c t i c e t h e i r i m p l e m e n t a t i o n i s hampered by many s e r i o u s 
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f a c t o r s ; t h e Sudan i s t o o e x t e n s i v e a c o u n t r y f o r t h e l i m i t e d 
f o r e s t s t a f f t o s u p e r v i s e t h o r o u g h l y a l l i t s f o r e s t r e s e r v e s 
and u n r e s e r v e d woodlands; t h e p u b l i c i s n o t aware o f i t s 
r e s p o n s i b i l i t y t o w a r d s f o r e s t p r o t e c t i o n t h o u g h i t uses f o r e s t 
produce i n e v e r y d a y l i f e . W h i l e a sense o f r e s p o n s i b i l i t y i s 
most needed i n t h e s o u t h and t h e west ( a r e a s where t h e 
c o n c e n t r a t i o n o f f o r e s t r e s e r v e s i s h i g h and t h e f o r e s t problems 
a r e s e r i o u s ) , t h e N i l o t i c t r i b e s o f t h e s o u t h and t h e nomadic 
p a s t u r a l i s t s o f t h e west a r e among th o s e who s u f f e r most f r o m 
i l l i t e r a c y and l a c k o f f o r e s t r y e d u c a t i o n . 
The f o r e s t r y s t a f f has t o be i n c r e a s e d i n number 
and e f f i c i e n c y ; a n a t i o n - w i d e e d u c a t i o n a l campaign i s e s s e n t i a l 
t o t e a c h p e o p l e t h e d i r e c t and t h e i n d i r e c t v a l u e s o f t h e 
f o r e s t , and how t o p r o t e c t t h e f o r e s t s a g a i n s t f i r e s and o t h e r 
dangers. Only t h r o u g h t h e knowledge o f t h e o f f i c i a l s t a f f 
and t h e p u b l i c can t h e f o r e s t p o l i c y be s u c c e s s f u l l y 
implemented and t h e f o r e s t r e s e r v e s and u n r e s e r v e d woodlands 
be p r o t e c t e d and promoted. 
h. A S t a t e - P r i v a t e S e c t o r : 
The l i m i t e d f o r e s t i n d u s t r i e s now i n e x i s t e n c e a r e 
t h e monopoly o f t h e s t a t e . T h i s p u b l i c s e c t o r needs t o be 
augmented by t h e p r i v a t e w h i c h i s n o t now t a k i n g any p a r t i n the 
f o r e s t i n d u s t r i e s . I n d i v i d u a l s governed w h o l l y by t h e p r o f i t 
m o t i v e a r e n o t w i l l i n g t o i n v e s t i n f o r e s t r y because t h e 
p r o l o n g e d p r o d u c t i o n p e r i o d i n v o l v e s t h e g r o w t h o f t h e i n t e r e s t 
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on t h e i n v e s t e d c a p i t a l d u r i n g t h e l o n g p e r i o d o f t h e ' s t a n d ' s 
development. A n o t h e r r e a s o n i s t h e g e n e r a l l a c k o f e x p e r i e n c e , 
b u t t h e r e a r e s t i l l some p e o p l e who acknowledge t h a t t h e 
var x o u s f o r e s t p r o d u c t s and even f o r e s t i n f l u e n c e s can be 
c o m m e r c i a l i z e d . 
I t i s w o r t h t r y i n g t o encourage t h e r e l u c t a n t p r i v a t e 
s e c t o r t o e n t e r i n t o t h e sphere o f f o r e s t r y . The i n i t i a t i o n 
f o r t h e e s t a b l i s h m e n t o f f o r e s t p l a n t a t i o n s j o i n t l y by t h e 
p u b l i c and t h e p r i v a t e s e c t o r s c o u l d come f r o m t h e s t a t e . I n 
such a v e n t u r e t h e s t a t e w o u l d f u r n i s h t h e b u s i n e s s w i t h 
t e c h n i c a l a d v i c e and e x p e r i e n c e , and t h e mere e x i s t e n c e o f 
t h e s t a t e i n t h i s b u s i n e s s may na r r o w t h e m a r g i n o f l o s s e s 
e x p e c t e d by t h e i n e x p e r i e n c e d p r i v a t e s e c t o r . T h i s may 
e v e n t u a l l y s t i m u l a t e t h e d i v e r s i o n o f c a p i t a l now i n v e s t e d 
i n o t h e r c h a n n e l s o f t h e n a t i o n a l economy i n t o t h e f o r e s t r y 
s e c t o r , t h u s i n c r e a s i n g t h e t o t a l c a p i t a l i n v e s t m e n t i n 
f o r e s t r y a c t i v i t i e s . The main f u n c t i o n s o f t h e s t a t e w o u l d 
t h e n be t o ensure t h a t such e s t a b l i s h m e n t s a r e d i s t r i b u t e d o v e r 
t h e c o u n t r y as e v e n l y as t h e e n v i r o n m e n t a l s u i t a b i l i t y and 
l o c a t i o n f a c t o r s can p e r m i t , t h a t t h e f o r e s t i n d u s t r i e s 
e s t a b l i s h e d a r e t h e most needed by t h e c o u n t r y , and t h a t t h e 
p r o f i t m o t i v e accompanying any p r i v a t e i n v e s t m e n t i s d i l u t e d 
w i t h o t h e r n a t i o n a l c o n s i d e r a t i o n s . 
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B. F o r e s t s Department Ten Year P l a n : 
The o b j e c t i v e s o f t h i s p l a n a r e : 
( a ) t o m a i n t a i n as f o r e s t , under t h e a s s u r e d p r o t e c t i o n t h a t 
o n l y f o r e s t r e s e r v a t i o n can g i v e , a s u f f i c i e n t a r e a o f 
t h e c o u n t r y t o p r e s e r v e and a m e l i o r a t e c l i m a t e , and t o 
conserve s o i l and w a t e r s u p p l i e s ; a c c o r d i n g t o t h e 
f o r e s t r y a u t h o r i t i e s t h i s means t h a t a t l e a s t 15$ o f t h e 
l a n d a r e a o f t h e Sudan s h o u l d e v e n t u a l l y be f o r e s t reserve! 
( b ) t o p r o v i d e f o r t h e p r e s e n t and f u t u r e needs o f t h e 
p o p u l a t i o n i n f i r e w o o d , c h a r c o a l , b u i l d i n g p o l e s , sawn 
t i m b e r and o t h e r f o r e s t p r o d u c t s , and t o r e p l a c e t h e s e 
i t e m s now i m p o r t e d by l o c a l l y grown f o r e s t p r o d u c t s . 
( c ) To ensure t h a t t h e p r o d u c t i o n o f gum a r a b l e keeps pace 
w i t h t h e w o r l d demand f o r t h e p r o d u c t , and t o i n c r e a s e 
t h i s demand where p o s s i b l e . 
( d ) t o u t i l i z e f o r e s t p r o d u c t s as c o m p l e t e l y and as 
e c o n o m i c a l l y as p o s s i b l e . 
( e ) t o p r o v i d e t h e g r e a t e s t p o s s i b l e revenue t o t h e 
government, as f a r as c o n s i s t e n t w i t h t h e s e aims. 
To f u r t h e r t h e s e aims t h e F o r e s t s Department 
w i l l a l s o : -
( f ) p r o v i d e employment and a source o f cash income i n many 
o f t h e l e s s d e v e l o p e d p a r t s o f t h e c o u n t r y . 
( g ) u t i l i z e n a t u r a l r e s o u r c e s a t p r e s e n t u n u t i l i z e d o r 
w a s t e f u l l y e x p l o i t e d . 
(!) F o r e s t s Department, Summary o f t h e F o r e s t s Department Ten 
Year Development P l a n 196l/62 - 1970/71, SnHan S i I v a 13(11 
196*2,-pp.-17 - 22. 
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( h ) m a i n t a i n and improve t h e f e r t i l i t y o f t h e s o i l under t h e 
p r o t e c t i o n o f f o r e s t s . 
When t h e N a t i o n a l T e c h n i c a l Development Committee 
d e c i d e d t o e x t e n d t h e p l a n p e r i o d f r o m 7 t o 10 y e a r s , 
3 more schemes f o r : 
(1) F o r e s t R e s e r v a t i o n 
(2) A f f o r e s t a t i o n , and 
(3) U t i l i z a t i o n o f t r e e s t o be c u t f r o m t h e 
areas t h a t w o u l d be p u t under new a g r i c u l t u r a l 
schemes, and t h e Development o f Rubber 
P l a n t a t i o n s i n t h e Sudan, 
were s u b m i t t e d . T h e i r t o t a l e s t i m a t e d c o s t was £S.1,736,000 
o f w h i c h o n l y £S.120,000 were approved f o r r u b b e r r e s e a r c h 
and p l a n t a t i o n . The o t h e r p r o f j e c t s were c u t down f r o m 
£S.3,098,637 t o £S.2,410,000 ( T a b l e X X I ) ; t h e schemes f o r 
t h e " R a t i o n a l U t i l i z a t i o n o f D e s e r t Scrub", and t h e two 
e x p e r i m e n t a l f a c t o r i e s o f f i b r e - b o a r d and plywood were 
o m i t t e d . 
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T a b l e X X I : F o r e s t P r o j e c t s o f t h e Ten Year 
Development P l a n 
Scheme 
Sum o f Money i n £S. 
R e q u i r e d Approved 
1. F o r e s t R e s e r v a t i o n 
2. F o r e s t P l a n t a t i o n 
3. Khartoum Green B e l t 
4. ¥attle P l a n t a t i o n 
5. E x p e r i m e n t a l S h e l t e r B e l t s 
6. I r r i g a t e d P l a n t a t i o n , B l u e N i l e 
7. F i r e w o o d P l a n t a t i o n on W h i t e N i l e 
F l a t s 
8. P i l o t Scheme f o r R e g e n e r a t i n g 
A c a c i a Woodland 
9. Management and Development o f Dom 
F o r e s t s 
10. Encouragement o f Tree P l a n t i n g i n 
P r i v a t e A g r i c u l t u r a l Schemes 
11. R a t i o n a l U t i l i z a t i o n o f D e s e r t Sc 
12. F o r e s t I n d u s t r i e s : 
( a ) G e n e ral T e s t i n g 
( b ) E x p e r i m e n t a l F i b r e - B o a r d 
F a c t o r y 
( c ) E x p e r i m e n t a l Plywood F a c t o r y 
13. Timber P r o d u c t i o n : 
( a ) New Equipment 
( b ) New S a w m i l l s 
( c ) S u k i Workshop 
( d ) P r e s e r v a t i v e P l a n t 
14. Gum A r a b i c 
1 5 . S o i l C o n s e r v a t i o n 
16. Research and E d u c a t i o n 
17. A d m i n i s t r a t i v e Requirements 
358,550 
380,200 
299,000 
26 ,150 
25,150 
357,500 
109,800 
13,200 
49,800 
74,100 
r u b 43,030 
83,830 
277,000 
30,558 
459,250 
92,640 
10,000 
7,000 
55,000 
120,955 
77,084 
199,010 
350,000 
380,000 
210,000 
26,000 
25,000 ; 
250,000 
50,000 
13,000 
49,000 
30,000 
O m i t t e d 
O m i t t e d 
except f o r 
120,000 
f o r 
Rubber 
Research 
410,000 
90,000 
10,000 
7 ,000 
55,000 
120,000 
75,000 
i4o,ooo 
TOTAL 3,098,637 2,410,000 
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Source: F o r e s t s Department, Summary o f t h e F o r e s t s 
Department's Ten Year Development P l a n 
1961/62 - 1970/71, Sudan S i l v a 1 3 ( l l ) , 
1962, pp 18 - 9. 
General Remarks: 
1. The e s t i m a t e d c o s t f o r t h e F o r e s t s Department's Schemes f o r 
7 y e a r s was £S.3»098,637> when t h e p l a n p e r i o d was extended t o 
10 y e a r s , t h e budget o f t h e F o r e s t s Department s h o u l d have been 
i n c r e a s e d by o v e r k0% b u t i n s t e a d i t s budget was r e d u c e d by 
more t h a n 20$ due p a r t l y t o t h e c r i t i c a l f i n a n c i a l p o s i t i o n o f 
t h e c o u n t r y and p a r t l y t o t h e r e l a t i v e l a c k o f a p p r e c i a t i o n o f 
f o r e s t r y as a f o r m o f l a n d use. C a p i t a l i s , t h e r e f o r e , one 
o f t h e g r e a t e s t l i m i t a t i o n s t o t h e f o r e s t development schemes 
d e s p i t e t h e f a v o u r a b l e f a c t t h a t p r o d u c t i o n c o s t s i n f o r e s t r y 
a r e l o w e r t h a n i n o t h e r s e c t o r s o f t h e economy. T h i s shows 
t h a t an u r g e n t a c t i o n i s needed t o a t t r a c t p r i v a t e i n v e s t m e n t s . 
2. The i r r i g a t e d p l a n t a t i o n s i n t h e B l u e N i l e P r o v i n c e 
(10,000 f e d d a n s ) , t h e f i r e w o o d p l a n t a t i o n on t h e Whi t e N i l e 
f l a t s between t h e J e b e l A u l i a and Khartoum, and t h e o t h e r 
p l a n t a t i o n and r e s e r v a t i o n schemes, a l l aim t o meet a l l t h e 
r e q u i r e m e n t s o f t h e p o p u l a t i o n f o r r o u n d wood and sawn t i m b e r 
b y t h e end o f t h e p l a n p e r i o d , June 1971• A l l t h e s e schemes 
l o o k t o an i n c r e a s e o f 1,400,000 c u b i c m e t r e s o f f i r e w o o d and 
40,000 c u b i c m e t r e s o f sawn t i m b e r . I f t h e s e q u a n t i t a t i v e 
o b j e c t i v e s o f t h e p l a n were a c h i e v e d , t h e n t h e a n n u a l 
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p r o d u c t i o n by t h e end o f June 1971 w i l l be l e s s t h a n 35 m i l l i o n 
c u b i c m e t r e s o f r o u n d wood and about 53>330 c u b i c m e t r e s o f 
sawn wood. By t h e end o f t h e p l a n p e r i o d , w i t h an upward 
demographic t r e n d o f 2.9$ t h e p o p u l a t i o n o f t h e c o u n t r y w i l l 
r e a c h about 15,000,000, and t h e a n n u a l c o n s u m p t i o n w i l l be 
about 51>870,000 c u b i c m e t r e s o f r o u n d wood and about 
180,000 c u b i c m e t r e s o f sawn t i m b e r . The d i f f e r e n c e i n sawn 
t i m b e r ( a b o u t 126,670 c u b i c m e t r e s o r ov e r 65$ o f t h e demand) 
i s t o be i m p o r t e d f r o m a b r o a d , and t h a t i n r o u n d wood 
( a b o u t 17 m i l l i o n c u b i c m e t r e s o r o v e r 30$ o f t h e demand) w i l l 
e v e n t u a l l y come f r o m f o r e s t s o u t s i d e r e s e r v e s . So t h e p l a n 
f a l l s s h o r t o f t n e a t t a i n m e n t o f s e l f - s u f f i c i e n c y l e v e l , 
c o n f i n m e n t o f wood c u t t i n g t o f o r e s t r e s e r v e s and r e p l a c e m e n t 
o f t h e s e i t e m s now i m p o r t e d by f o r e s t p r o d u c t s grown w i t h i n 
t h e c o u n t r y . 
The p l a n t a t i o n s e s t a b l i s h e d a f t e r t h e enfo r c e m e n t 
o f t h e p l a n w i l l n o t be mature by t h e c l o s e o f t h e p l a n p e r i o d , 
and t h i s means t h a t more dependence s h o u l d e v e n t u a l l y be l a i d 
on mature n a t u r a l f o r e s t s , w h i c h s h o u l d come under r e s e r v a t i o n . 
Such r e s e r v a t i o n s h o u l d be c o n c e n t r a t e d on h i g h e r areas 
c a p a b l e o f t h e p r o d u c t i o n o f s o f t woods because, a c c o r d i n g 
t o t h e U n i t e d N a t i o n s s t a t i s t i c s , ^ 1 ^ t h e Sudan i m p o r t e d 
93,000 c u b i c m e t r e s o f s o f t sawn t i m b e r v a l u e d a t £S.1,666,191 
i n 1963 and o n l y 500 c u b i c m e t r e s of. sawn h a r d wood v a l u e d 
F.A.O., Yearbook o f F o r e s t P r o d u c t s S t a t i s t i c s , Rome,1964, 
pp.h6 and 60. 
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a t £S.kk,568. The p r e s e r v a t i o n o f 29$ o f t h e f o r e s t l a n d , 
i . e . 2.8$ o f t h e t o t a l a r e a o f t h e c o u n t r y , can f u l f i l t h e 
t w o f o l d g o a l o f e n s u r i n g t h e s e l f - s u f f i c i e n c y l e v e l on t h e 
1970/71 b a s i s and t h e p r o t e c t i o n o f t h e u n r e s e r v e d n a t u r a l 
f o r e s t s a g a i n s t i r r a t i o n a l e x p l o i t a t i o n . 
3. I f i t i s t h e o b j e c t o f t h e p l a n t o p r o v i d e "a source o f cash 
( l ) 
income i n many o f t h e l e s s d e v e l o p e d p a r t s o f t h e c o u n t r y " , 
and i n c r e a s e "employment o p p o r t u n i t i e s i n t h e modern p a r t o f 
t h e economy, and t h e r e b y cause a s h i f t o f w o r k e r s f r o m t h e 
(2) 
t r a d i t i o n a l o r s u b s i s t a n c e s e c t o r " , v ' t h e n i t i s e x p e c t e d 
t h a t i n d u s t r i a l schemes be g i v e n s p e c i a l p r e f e r e n c e . I t i s 
o n l y t h r o u g h t h e e x p a n s i o n o f f o r e s t i n v e n t o r y work and t h e 
s t u d y and t e s t i n g o f t h e d i f f e r e n t k i n d s o f f o r e s t produce t h a t 
a modern f o r e s t r y s e c t o r can be e s t a b l i s h e d i n t h e r u r a l a r e a s . 
I t i s f o r t u n a t e t h a t t h e approved sum o f money f o r 
t h e e s t a b l i s h m e n t o f w a t t l e p l a n t a t i o n s and o t h e r t r e e s 
p r o d u c i n g t a n n i n g m a t e r i a l s i s enough t o grow f r o m 4,000 t o 
5,000 feddans. On r o u g h e s t i m a t e s t h i s i s assumed t o be 
s u f f i c i e n t f o r t h e Sudan's need f o r t h e s e m a t e r i a l s . The Dom 
F o r e s t s scheme, w h i c h aims a t t h e p r o t e c t i o n o f t h e s e f o r e s t and 
t h e i r development t o ensure a s u s t a i n e d p r o d u c t i o n l e v e l , w i l l 
(1) F o r e s t s Department, Summary o f t h e F o r e s t s Department's 
Ten Year P l a n 1961/62 - 1970/71, Sudan S i l v a 
13(11), 1962, p.17. 
(2) Sudan Government, Ten Year P l a n f o r Economic and S o c i a l 
Development, Khartoum, p.6. 
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-180-
p r o v e t o be e s s e n t i a l because t h e f i b r e o f t h e s e t r e e s has h i g h 
i n d u s t r i a l p o t e n t i a l i t i e s e s p e c i a l l y f o r f o d d e r and sack 
making. The monetary p r o v i s i o n s approved f o r t h e r u b b e r 
p l a n t a t i o n s a r e f a r below t h e l i m i t n e c e s s a r y f o r s u c c e s s f u l 
management and development o f t h i s p r o d u c t w h i c h has p r o v e d 
t o grow q u i t e s a t i s f a c t o r i l y i n t h e s o u t h e r n p a r t s o f t h e 
c o u n t r y . 
D u r i n g 1963 t h e Sudan i m p o r t e d 1,200 c u b i c m e t r e s o f 
plywood v a l u e d a t £S.58,844, and 3,800 m e t r i c t o n s o f f i b r e 
b o a r d v a l u e d a t £S.13,929. a c c o r d i n g t o U n i t e d N a t i o n s 
s t a t i s t i c s ^ . The o m i s s i o n o f t h e plywood and f i b r e b o a r d 
e x p e r i m e n t a l f a c t o r i e s was q u i t e u n f o r t u n a t e , n o t o n l y 
f o r t h e s u p p l y o f t h e s e needs and t h e p r o v i s i o n o f employment 
o p p o r t u n i t i e s b u t a l s o f o r t h e g r e a t s o c i a l t r a n s f o r m a t i o n 
w h i c h w o u l d accompany t h e i r e s t a b l i s h m e n t . 
4. I t i s r e g r e t t a b l e t h a t t h e Ten Year Development P l a n had 
been drawn o u t b e f o r e t h e F o r e s t s Department s t a r t e d t h e f i r s t 
census o f t h e f o r e s t p r o d u c t s c o n s u m p t i o n i n t h e Sudan w i t h t h e 
a i d o f t h e F.A.O. I t i s , t h e r e f o r e , n o t r e l a t e d t o t h e 
p r e s e n t o r f u t u r e needs o f t h e c o u n t r y 
F.A.O., Yearbook o f F o r e s t P r o d u c t s S t a t i s t i c s , Rome, 
1964, pp. 46,50,60,68. 
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C o n c l u s i o n 
The l i n e s a l o n g w h i c h f o r e s t r y can be promoted d i f f e r 
f r o m one p a r t o f t h e c o u n t r y t o a n o t h e r a c c o r d i n g t o 
e n v i r o n m e n t a l d i s p a r i t i e s . I n t h e N o r t h e r n P r o v i n c e t h e s e l i n e s 
i n c l u d e t h e complete p r e s e r v a t i o n o f t h e r e m a i n i n g d e s e r t 
s c r u b f o r e s t s f o r p r o t e c t i v e measures, t h e encouragement o f 
p e o p l e t o grow d a t e palm t r e e s p a r t l y as a cash c r o p and p a r t l y 
f o r s o i l f i x a t i o n , t h e c r e a t i o n o f f o r e s t r e s e r v e s i n e v e r y 
b a s i n t o meet t h e r e q u i r e m e n t s o f t h e l o c a l p e o p l e , c l o s e 
s u p e r v i s i o n o f r o y a l t y c o l l e c t i o n and t h e encouragement, and 
i f n e c e s s a r y c o m p u l s i o n , o f pump scheme owners t o keep 
10 - 15$ o f t h e i r scheme areas under permanent f o r e s t c o v e r . 
The p r o t e c t i o n o f t h e p e r i m e t e r s o f b i g towns a g a i n s t 
d e v a s t a t i o n , t t h e i n t r o d u c t i o n o f g r e e n b e l t s and t h e i n c r e a s e o f 
p u b l i c p a r k s and r e c r e a t i o n a l woodlands i n towns l i k e A t b a r a 
ought t o be a p a r t o f a f o r e s t p o l i c y . I n Khartoum P r o v i n c e 
i t s h o u l d i n c l u d e t h e i m p o s i t i o n o f h i g h r o y a l t y r a t e s on a l l 
wood o r i g i n a t i n g f r o m t h e d e s e r t s c r u b f o r e s t s and f r o m o u t s i d e 
r e s e r v e s , r e s e r v a t i o n o f a l l areas c a p a b l e o f easy r e g e n e r a t i o n 
and i n t r o d u c t i o n o f quick-growing e x o t i c s l i k e P r o s o p i s j u l i f o r a , 
and t h e e x t e n s i o n o f t h e Khartoum Green B e l t t o i n c l u d e a l l t h e 
Three Towns f o r p r o d u c t i o n , p r o t e c t i o n and r e c r e a t i o n a l 
p u r p o s e s . I n t h e meantime, an adequate s u p p l y o f f i r e w o o d 
and c h a r c o a l must be ensured f r o m K a s s a l a and t h e s o u t h e r n 
p a r t s o f t h e B l u e N i l e P r o v i n c e . 
I n t h e B l u e N i l e P r o v i n c e f o r e s t r y c o u l d be promoted 
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t h r o u g h t h e i n t e n s i f i c a t i o n o f i r r i g a t e d p l a n t a t i o n i n t h e 
c o t t o n g r o w i n g a r e a , t h e p r o t e c t i o n o f g u m - y i e l d i n g A c a c i a 
Senegal f o r e s t s a g a i n s t c l e a r a n c e , t h e p r o t e c t i o n o f t h e 
s e v e r e l y .eroded banks o f t h e B l u e N i l e n o r t h o f Sennar and 
t h e o v e r g r a z e d and e r o d e d p e r i m e t e r s o f t h e n o r t h e r n towns 
l i k e Wad Medani, Hassaheissa and Abu Quta. The i n t r o d u c t i o n 
o f t h e 10 - 15$ f o r e s t p l o t s o f a l l a r e a s of t h e p r i v a t e 
schemes a l o n g t h e B l u e and W h i t e N i l e s and t h e e x p e r i m e n t a t i o n 
o f s h e l t e r b e l t s i n t h e c o t t o n g r o w i n g a r e a w i t h due 
a t t e n t i o n t o w a t e r r e q u i r e m e n t s s h o u l d be i m p o r t a n t p a r t s 
o f t h e f o r e s t p o l i c y . 
I n K a s s a l a P r o v i n c e t h e o b j e c t i v e s o f f o r e s t r y s h o u l d 
i n c l u d e t h e p r o t e c t i o n o f t h e Gash and Baraka schemes, t h e 
Hyphaene t h e b a i c a f o r e s t s o f t h e r i v e r A t b a r a , t h e poor s c r u b 
o f t h e n o r t h a g a i n s t c u t t i n g and o v e r g r a z i n g , and t h e 
s e v e r e l y eroded p e r i m e t e r s o f P o r t Sudan, K a s s a l a , Gedaref 
and Tokar. The c o n t r o l o f e x t e n s i v e a n n u a l s t r a y f i r e s i n 
t h e s o u t h e r n p a r t s o f t h e p r o v i n c e i s a l s o i m p o r t a n t . The 
p r e s e r v a t i o n , o r e l s e t h e p l a n t i n g , o f f o r e s t s on t h e 
catchment a r e a o f t h e Khor A r b * a t and on t h e s t e e p s l o p e s o f 
t h e Red Sea h i l l s i s e s s e n t i a l . The b u r n i n g o f f i r e w o o d i n t o 
c h a r c o a l s h o u l d be p r o h i b i t e d i n t h e n o r t h e r n p a r t s t o w h i c h 
adequate s u p p l i e s o f t h i s commodity s h o u l d be a r r a n g e d f r o m 
t h e s o u t h e r n r e g i o n ; e x p o r t a t i o n o f c h a r c o a l t o Egypt and 
a c r o s s t h e Red Sea s h o u l d be s t r i c t l y p r o h i b i t e d . 
K o r d u f a n and D a r f u r P r o v i n c e s a r e t h e home o f t h e gun 
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i n d u s t r y w h i c h i s o n l y second t o c o t t o n i n t h e e x t e r n a l t r a d e 
o f t h e c o u n t r y . So t h e f u n c t i o n s o f p o l i c y h e r e a r e c l o s e l y 
l i n k e d t o t h e A c a c i a Senegal t r e e - i t s p r o t e c t i o n , i t s 
r e g e n e r a t i o n and wounding, t h e improvement o f t h e q u a l i t y and 
q u a n t i t y o f gum A r a b i c and i t s m a r k e t i n g , and r e s e a r c h e s i n t o 
t h e c h e m i s t r y o f gum t o e x t e n d i t s market t h r o u g h t h e d i s c o v e r y 
o f new uses. Other f u n c t i o n s a r e r e l a t e d t o t h e i n c r e a s i n g 
p o p u l a t i o n c o n c e n t r a t i o n s r e s u l t i n g f r o m t h e w e s t e r n e x t e n s i o n 
o f t h e r a i l w a y t o N y a l a , and t h e problems o f e r o s i o n and 
sand c r e e p . The c r e a t i o n o f more f o r e s t r e s e r v e s f o r t h e 
p r o v i s i o n o f t i m b e r and f i r e w o o d has become more t h a n ever 
an u r g e n t n e c e s s i t y . Sand movement has become a c o n s t a n t 
p r o b l e m i n t h e n o r t h e r n p a r t s and around t h e l i m i t e d permanent 
w a t e r c e n t r e s , and i s becoming so a l o n g t h e r a i l w a y l i n e s f r o m 
T e n d e l t i t o N y a l a and f r o m Babanousa t o t h e Bahr e l Arab. 
The p r o v i s i o n o f new w a t e r c e n t r e s and t h e c o n s t r u c t i o n o f 
many r e s e r v o i r s can s e r v e more t h a n one f u n c t i o n - t h e y can 
spread t h e human and a n i m a l p o p u l a t i o n and t h u s r e l e a s e t h e 
severe p r e s s u r e on t h e e x i s t i n g few w a t e r p o i n t s ; t h e y can 
a l s o h e l p g r e a t l y i n t h e e s t a b l i s h m e n t o f q u i c k - g r o w i n g 
p r o t e c t i v e f o r e s t s on t h e t h r e a t e n e d s i t e s . The i n t e n s i f i c a t i o n 
o f s o f t w o o d p l a n t a t i o n s i n t h e J e b e l Mara s h o u l d be an 
e s s e n t i a l p a r t o f t h e f o r e s t p o l i c y . 
I n t h e Upper N i l e P r o v i n c e w h i c h i s one o f t h e few 
areas where good t r e e g r o w t h can be a t t a i n e d , t h e c o n c e n t r a t i o n 
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o f p l a n t a t i o n s where u s e f u l t r e e s p e c i e s have p r o v e d t o 
grow s u c c e s s f u l l y , and t h e e x p e r i m e n t a t i o n w i t h i n d i g e n o u s 
and e x o t i c t r e e s p e c i e s t o f i n d b e t t e r t i m b e r t r e e s f o r t h e 
s o u t h e r n c l a y p l a i n a r e t h e main f u n c t i o n s o f t h e f o r e s t 
p o l i c y . The p r o t e c t i o n o f t h e o v e r g r a z e d a r e a s and t h e 
c o n t r o l o f t h e s e v e r e , f r e q u e n t f i r e s w h i c h r o a r o v e r t h e 
Sudd r e g i o n when i t d r i e s c o n s t i t u t e t h e main o t h e r t a s k s . 
E q u a t o r i a and t h e Bahr e l Ghazal P r o v i n c e s a r e t h e 
home o f t h e b r o a d - l e a v e d f o r e s t s and m o u n t a i n f o r e s t s . 
V a l u a b l e s p e c i e s , such as mahogany and t e a k , have been sown i n 
t h e r i v e r J u r i n t h e Bahr e l Ghazal P r o v i n c e , t h e d e c i d u o u s 
f o r e s t l a n d o f t h e u n d u l a t i n g i r o n s t o n e c o u n t r y o f Y e i 
d i s t r i c t and t h e m o u n t a i n s o f t h e I m a t o n g o f T o r i t d i s t r i c t 
i n E q u a t o r i a . These areas a r e more d i s t a n t t h a n t h e Upper 
N i l e P r o v i n c e f r o m t h e p o p u l o u s consuming c e n t r e s o f t h e 
n o r t h , and hence b u l k y t i m b e r cannot be t r a n s p o r t e d w i t h o u t 
e n t a i l i n g h i g h c o s t s . F i r e s a r e t h e g r e a t e s t danger t o 
t h e s e f o r e s t s . The m o u n t a i n areas s h o u l d i m m e d i a t e l y be 
r e s e r v e d and s o f t w o o d p l a n t a t i o n s i n t r o d u c e d w herever a l t i t u d e 
p e r m i t s t h e i r g r o w t h . Many s a w m i l l s must be e s t a b l i s h e d t o 
meet t h e f u t u r e demand o f t h e l o c a l p e o p l e , w i t h t h e 
i n t e n t i o n o f d e d i c a t i n g t h e S u k i s a w m i l l s t o s u p p l y t h e 
n o r t h e r n p a r t s o f t h e c o u n t r y . 
F o r e s t r y s h o u l d n o t be c o n f i n e d t o p o o r q u a l i t y l a n d 
on t h e e r r o n e o u s a s s u m p t i o n t h a t i t i s a t y p e o f l a n d use 
w h i c h g i v e s low f i n a n c i a l r e t u r n s , and d e s p i t e t h e f a c t t h a t 
-185-
t h e c o u n t r y ' s s u p p l y o f f o r e s t p r o d u c t s i s f a r s h o r t o f i t s 
demand f o r t h e s e c o m m o d i t i e s . F o r e s t r y a n n u a l l y c o n t r i b u t e s 
n o t l e s s t h a n £S.50,000,000 t o t h e g r o s s d o m e s t i c p r o d u c t i o n , 
and i f we c o u l d e v a l u a t e i n monetary terms t h e o v e r - a l l 
i n f l u e n c e s o f t h e f o r e s t s o f t h e c o u n t r y , t h i s f i g u r e m i g h t 
r e a c h w e l l above £S.100,000,000. For f o r e s t p l a n t a t i o n s 
e s t a b l i s h e d on good q u a l i t y l a n d , t h e p e r u n i t a r e a r e t u r n s 
( i n e x p o r t v a l u e s ) can compete v e r y f a v o u r a b l y w i t h t h o s e 
f o r i r r i g a t e d c o t t o n . These f o r e s t r y peroannum r e t u r n s a r e 
t w i c e g r e a t e r t h a n t h o s e f o r wheat, t h r e e t i m e s g r e a t e r t h a n 
t h o s e f o r g round n u t s , f i v e t i m e s g r e a t e r t h a n t h o s e f o r 
"dura" and ov e r 100 t i m e s g r e a t e r t h a n t h o s e f o r g r a z i n g 
( A ppendix I X and F i g . 2 9 ) . 
F o r e s t s e s t a b l i s h e d f o r p r o d u c t i o n purposes w o u l d n o t 
o n l y s a t i s f y t h e r e q u i r e m e n t s o f t h e r i s i n g p o p u l a t i o n b u t 
m i g h t a l s o c o n t r i b u t e t o t h e c o u n t r y ' s e x t e r n a l t r a d e t h r o u g h 
t h e c r e a t i o n o f a s u r p l u s o f f o r e s t p r o d u c e . To b r i d g e t h e 
e x i s t i n g and t h e f u t u r e gap (up t o t h e t i m e t h e p o p u l a t i o n 
d o u b l e s ) between t h e s u p p l y o f and demand f o r f o r e s t 
c o m m o d i t i e s , p l a n t a t i o n s s h o u l d be e s t a b l i s h e d a t an annual 
r a t e o f 11,000 feddans f o r t h e p r o d u c t i o n o f f i r e w o o d and 
c h a r c o a l , 3 > 000 feddans f o r t h e p r o d u c t i o n o f o t h e r forms o f 
r o u n d t i m b e r , 5>500 feddans f o r t h e p r o d u c t i o n o f sawn h a r d 
t i m b e r a.nd 1 , kOO feddans t o s a t i s f y t h e c o u n t r y ' s needs f o r 
sawn s o f t t i m b e r . These s h o u l d be e s t a b l i s h e d on good 
q u a l i t y l a n d i f t h e y a r e e x p e c t e d t o be p r o f i t a b l e . F i r e w o o d , 
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b e i n g a b u l k y commodity, must be p r o d u c e d n e a r t h e c o n s u m p t i o n 
c e n t r e s ; some o f t h e l a n d now u n d e r t h e p r o d u c t i o n o f " d u r a " 
c a n be d e v o t e d to t h e p r o d u c t i o n o f f i r e w o o d n o t o n l y b e c a u s e 
t h e p e r u n i t a r e a f i n a n c i a l r e t u r n s o f t h e l a t t e r a r e h i g h e r 
t h a n t h o s e d e r i v e d from t h e f o r m e r b u t a l s o b e c a u s e t h e 
p r o d u c t i o n o f " d u r a " i s g r e a t e r t h a n t h e l o c a l m a r k e t w h i l e 
t h e s u p p l y o f f i r e w o o d i s f a r b e h i n d t h e demand f o r i t . The 
19,500 f e d d a n s a n n u a l l y needed f o r t h e p r o d u c t i o n o f r o u nd 
wood and sawn h a r d t i m b e r must be on t h e good q u a l i t y l a n d s o f 
t h e b a s i n s i n t h e N o r t h e r n P r o v i n c e , t h e c l a y p l a i n o f t h e B l u e 
N i l e and K a s s a l a P r o v i n c e s and t h e a l l u v i a l t r a c t s ^ , t h e loams 
o f K o r d u f a n and D a r f u r P r o v i n c e s . The o p p o r t u n i t i e s f o r t h e 
p r o d u c t i o n o f s o f t w o o d , s m a l l a s t h e y a r e , must be f u l l y 
u t i l i z e d to e l i m i n a t e t h e dependency o f t h e c o u n t r y on o v e r s e a s 
s o u r c e s f o r t h i s p r o d u c t . The two m a j o r h i g h a r e a s , t h e J e b e l 
Mara and t h e I m a t o n g M o u n t a i n s , must be d e d i c a t e d t o t h e 
p r o d u c t i o n o f t h e c o u n t r y 1 s r e q u i r e m e n t s f o r s o f t w o o d . 
I n a c o u n t r y l i k e t h e Sudan, where g r e a t power s o u r c e s 
a r e l a c k i n g and hopes o f g r e a t m i n e r a l d e p o s i t s h a v e p r o v e d 
i l l u s o r y , t h e r e n e w a b l e n a t u r a l r e s o u r c e s - w a t e r , s o i l and 
p l a n t c o v e r - w i l l c o n t i n u e t o be t h e k e y s t o t h e f u t u r e 
economic s t r u c t u r e . F o r e s t r y , t h r o u g h i n c r e a s i n g and c o n t r o l l i n 
t h e w a t e r s u p p l y and p r o m o t i n g t h e q u a l i t y o f t h e s o i l , 
n a t u r a l l y e n r i c h e s t h e n a t u r a l w e a l t h o f t h e c o u n t r y ; c o n v e r s e l y 
t h e d e v a s t a t i o n o r t h e i r r a t i o n a l u t i l i z a t i o n o f t h e f o r e s t 
w i l l i n d u b i t a b l y d i s s i p a t e t h i s w e a l t h . 
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APPENDIX I I 
Correlation of C l a s s i f i c a t i o n Used with Other C l a s s i f i c a t i o n s . 
I t i s intended here to correlate the c l a s s i f i c a t i o n used 
i n Chapter 11 with some c l a s s i f i c a t i o n s of the vegetation of the 
Sudan to give a wider view of the work undertaken i n t h i s respect. 
The numbers given under the ttiL&tei " C l a s s i f i c a t i o n Used" ( i n Chapter 11) 
correspond with those i n Table V I I and Fig.9. 
I Schweinfurth's description of the vegetation of the Nile V a l l e y 
(1868) contains the e a r l i e s t c l a s s i f i c a t i o n of the vegetation of the 
Sudan. He divides i t into the following : 
Schweinfurth C l a s s i f i c a t i o n Used 
1. Cultivation Zone Not included 
2. Desert Zone 
(a) The Upper Egyptian -
Nubian Desert I 
(b) The S i n a i t i c Mountain Region 
( i n Elba and Asoteriba i n Red Sea 
H i l l s ) . V 
3. T r a n s i t i o n a l Zone I I 
4. Steppe Zone I I I 
5. Woodland Zone I I I . A . l . ( c ) ; I I I . A . 3 . ( b ) j I I I . B . 
I I Engler (1910) produced a general c l a s s i f i c a t i o n of the vegetation 
of A f r i c a ; he mapped the following zones i n respect of the Sudan: 
Engler C l a s s i f i c a t i o n Used 
A. North African-Indian Desert Region 
Ca) Thebaic-Nubian Province 
1. West Nubian Subprovince I 
2. East Nubian Subprovince I 
3. SubprOyince of the Nubian Valley as 
far as Khartoum. I ; I I ( a ) . 
-204-
(b) T r a n s i t i o n a l Province with much 
Grass-Steppe and deciduous woodland. 
1. Western subproyince 
( i ) D i s t r i c t of Jebel Mara. 
( i i ) D i s t r i c t of Northern Province 
B. African Woodland and Steppe Region 
(a) Sudanese Park-Steppe Province 
1. Subprovince of Upper Nile Country 
from the northern boundary of the 
Baobab tree to the lower boundary 
of the Abyssinian Kwolla at the 
foot of the mountains. 
( i ) D i s t r i c t of Southern Kdrdufan 
( i i ) D i s t r i c t of Bahr e l Ghazal 
Country. 
( i i i ) D i s t r i c t of the Upper Nile 
Basin with thor-White and Blue 
N i l e s . 
(b) North-East African Highland and Steppe 
Province. 
1. Subprovince of the Eastern Etbai Country 
( i ) Etbai coastal d i s t r i c t . 
( i i ) Etbai h i l l country and highland 
2. Subprovince of the Abyssinian and Galla 
Highlands. 
( i ) Northwestern Abyssinian d i s t r i c t . 
( c ) West African or Guinea Woodland Province 
1. Central African Subprovince 
( i ) Southern Ghazal sources and Upper 
Uele D i s t r i c t , Nile-Congo Watershed. 
I I (b); I I ( c ) . 
I l l . A . 2 . ( a ) , ( b ) , ( c ) . 
I I I . B . ( a ) . 
I I I . A . l . ( b ) ; IV. 
I I ( a ) . 
I I ( a ) , ( e ) ; V 
I I I . A . l . ( c ) . 
I I I . B . ( b ) . 
-205-
I I I Shantz and Marbut (1923) produced a c l a s s i f i c a t i o n <>f the yegetation 
of A f r i c a . Below i s what applies to the Sudan : 
Shantz and Marbut C l a s s i f i c a t i o n Used 
IV 
1. Desert 
2. Semi-desert Shrub 
(a) Desert Shrub 
(b) Desert Shrub-Desert Grass. 
3. Grassland 
(a) Acacia-Desert Grass Savana. 
(b) Acacia T a l l Grass Savana. 
( c ) High grass-Low tree Savana. 
(d) Mountain grass. 
(e) Marsh grass. 
4. Forest 
(a) Oases. 
(b) Thorn forest. 
( c ) Dry forest. 
(d) Tropical Rain forest. 
(e) Temperate r a i n forest. 
Broun (1928) c l a s s i f i e d the vegetation of the Sudan into 
Broun C l a s s i f i c a t i o n Used 
I 
I I 
I I ; I I I . A . l . ( a ) j I I I . A . 2 . ( a ) . 
I I I . A . 
I I I . B . 
V 
IV 
Not found separately. 
I I j I I I . A . j IV. 
I I I . B . 
I I I . B . ( b ) . 
V 
1. Riverside f l o r a , with Acacia n i l o t i c a 
and A. s e y a l . 
2. Desert f l o r a 
3. Semi-desert 
4. Arid 
5. Dry 
6. Special f l o r a of the Red Sea 
H i l l s . 
7. L i t t o r a l f l o r a of the Red Sea H i l l s 
I I ( b ) . 
I 
d r i e r parts of I I 
wetter parts of I I ; I I I . A . l . ( a ) ; 
I I I . A . 2 . ( a ) , 
Rest of I I I . A . 
V 
I I ( a ) . 
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V. I n 1947 Whyte divided the northern Sudan into the following 
vegetational zones :-
Whyte C l a s s i f i c a t i o n Used 
1. Desert I 
2. Acacia/Desert Scrub Zone I I 
3.. Acacia/Grass Savana I I I . A . l . ( a ) , ( b ) ; I I I . A . 2 . ( a ) . 
4. Dry Broad-Leaved Savana Rest of I I I . A . 
5. Red Sea H i l l s and Coast I I ] V. 
6. The Nile Swamps IV. 
VI, V I I . 
Andrews (1948) divided the vegetation of the Sudan into 7 types; 
Smith's c l a s s i f i c a t i o n (1949) i s almost the same one as Andrews' with 
s l i g h t modifications. I t i s , therefore, easy to correlate them with 
each other and with the c l a s s i f i c a t i o n used : 
Andrews Smith C l a s s i f i c a t i o n Used. 
1. Desert ( i ) Desert. I ; I I ( a ) . 
2. Acacia Desert Scrub ( i i ) Acacia Desert Scrub I I 
3. Acacia Short Grass ( i i i ) Acacia Short Grass 
Scrub Country I I I . A . l . ( a ) ; I I I . A . 2 . ( a ) 
4. Acacia T a l l Grass ( i v ) Acacia T a l l Grass 
Forest Country I I I . A . l . ( b ) & ( c ) ; 
I I I . A . 2 . ( b ) & ( c ) ; 
I I I . A . 3 . ( c ) & (d); IV. 
5. Broad-leayed woodland (v) Mixed Deciduous 
and forest Fire-Swept Forests I I I . B . 
(a) L a t e r i t e or red 
Ironstone type. 
(b) Sand type. 
( c ) F o o t h i l l type. 
6. Forests ( v i ) Mixed Deciduous Grassless 
(a) Gallery f o r e s t s . T r a n s i t i o n a l Forest I I I . B . ( b ) . 
(b) Bowl fore s t s . I I I . B . ( b ) . 
(o) Cloud for e s t s . V. 
-207- /. ^  7 
7. Sawmps and Grasslands ( v i i ) Closed Lowland 
Forest including 
(a) Permanent Swamps. Fringing or Gallery 
Forest. IV. 
(b) Seasonal Swamps. IV. 
(c) Grassland. i n many zones. 
(d) Mountain meadow ( v i i i ) Mountain or Cloud 
Forest V. 
V I I I . The Southern Development Investigation Team (1954) has produced 
an ecological map of the southern Sudan; the main zones are :-
Team C l a s s i f i c a t i o n Used 
1. Central Rainlands Region 
(a) Northern part. I I I . A . 1 . ( a ) . 
(b) Southern part. I I I . A . l . ( b ) . 
2. Flood Region. IV 
3. Ironstone plateau. 
(a) Central h i l l s . I I I . B . 
(b) Lower Mountain Slopes and H i l l s . I I I . B . 
4. Green B e l t . I I I . B . ( b ) . 
5. South-Eastern P l a i n . I I I . A . 3 . ( a ) . 
6. High a l t i t u d e areas. V 
IX Bpwen (1926) produced a map, though primarily concerned with the 
di s t r i b u t i o n of birds, the divisio n s are based on the various types 
of the vegetation. This map was produced by Mackenzie i n 1954 : 
Bbwen C l a s s i f i c a t i o n Used 
A. East and South African Sub-Region 
1. Desert I 
2. Sudanese A±id 
(a) Arid (Scrub) Dry parts of I I ; Nile Valley i n I . 
(b) Arid (Acacia g r a s s ) . I I . ( a ) , ( b ) , ( e ) . 
( c ) Arid (Acacia f o r e s t ) . I I I . A . 1 . ( a ) & ( b ) ; I I I . A . 2 . ( a ) & (b 
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3. Sudanese Savana 
(a) Savana I . 
(b) Savana I I . 
( c ) Savana I I I . 
4. East African Highland 
Highland I . 
5. Abyssinian Highland 
Highland I I . 
B. West African Sub-Region 
1. Ubangi Savana 
(a) Savana IV. 
C. Special Areas 
1. Jebels 
2. Sudd 
X I n 1953 Lewis produced h i s < 
Sudan. His 14 divisio n s are :-
Lewis 
1. P a l e a r c t i c . 
2. Baiyuda 
3. Beja 
4. Fasher-Butana. 
5. Central rainlands. 
6. Flood P l a i n 
7. Sudd. 
8. Raga-Loka 
9. Watershed. 
10. T o r i t - L o e l l i 
11. Mara 
12. Nuba 
13. Boma-Gemi 
14. Imatong 
I I I . A . 2 . ( c ) ; I I I . B . 
I I I . A . l . ( c ) . 
I I I . A . 3 . ( a ) j I I I . B . 
V. 
I I I . B . ( b ) . 
I I I . B . ( b ) . 
I I I . A . 3 . ( b ) ; V. 
IV. 
i c a t i o n of the vegetation of the 
C l a s s i f i c a t i o n Used 
I 
I 
I I . ( a ) j I I . ( e ) . 
I I ( b ) , ( c ) & ( d ) 5 I I I . A . l . ( a ) ; 
I I I . A . 2 . ( a ) & (b ) ; 
I I I . A . l . ( b ) & ( c ) ; I I I . A . 2 . ( c ) ; 
i y I I I . A . 3 . ( c ) and (d 
IV. 
I I I . B . ( a ) . 
I I I . B . ( b ) . 
I I I . A . 3 . ( a ) ; I I I . B . ( b ) . 
I I I . A . 3 . ( b ) j V. 
I I I . A . 3 . ( b ) . 
I I I . B . ( b ) . 
V. 
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XI A reference may also be made to the map of the Main A g r i c u l t u r a l 
Regions of the Sudan published by Ferguson (1954), and also 
included i n Mackenzie (1954). I t includes the following a g r i c u l t u r a l 
regions, excluding i r r i g a t e d areas. 
Ferguson C l a s s i f i c a t i o n Used 
1. Desert I 
2. Semi-Desert Pastoral Regions. I I , ( b ) ; I I I . A . 3 . ( a ) . 
3. Qoz sands I I I . A . 2 . 
4. Central Clay P l a i n 
(a) Northern part I I . ( b ) 5 I I I . A . l . ( a ) . 
(b) Southern part I I I . A . l . ( b ) ; I I I . A . 3 . ( a ) . 
5. Flood P l a i n Region IV. 
6. Ironstone Region I I I . B . ( a ) . 
7. The Green Belt I I I . B . ( b ) . 
8. Miscellaneous H i l l y Regions I I I . A . 3 . ( b ) . 
9. Mountain Regions V. 
X I I The most recent c l a s s i f i c a t i o n of the vegetation <>f the Sudan has 
been produced by Lebon i n 1965 : — 
Lebon C l a s s i f i c a t i o n Used 
1. Desert I 
(a) Gizu - I 
I I . Semi-Desert Acacia Scrub and short 
Grasslands of North Central Sudan I I 
A. Semi—Desert Acacia scrub of Red 
Sea H i l l s and Khartoum Area. I I . ( a ) . 
B. Semi-Desert short Grassland (with 
Acacia scrub) of Northern Kordufan 
and Northeastern Darfur. I I . ( c ) & ( d ) . 
1. Semi-Desert short Grassland of 
Northern Kordufan and Northeastern 
Darfur. I I . ( c ) . 
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Acacia Thorn Scrub with 
short Grass of Northern 
Eordufan and Northeastern 
Darfur. 
Red Sea Coastal P l a i n 
Butana short Grassland 
Semi-Desert Scrub of Southern 
Red Sea H i l l s . 
Montane Forests and Grasslands 
of Southern Red Sea H i l l s . 
Low Woodland Savana of Central Sudan. 
A. Low Woodland Savana of the Clay 
P l a i n . 
1. Thorn Scrub of Blue Ni l e 
Province. 
2. Low Woodland Savana with 
Grass of Blue Nile Province 
and south-central Kordufan. 
3. Woodland Savana of Southeastern 
Blue N i l e Province. 
Toposa Area. 
Blue N i l e and Atbara Valleys. 
"Raqaba" Type. 
"Baqqara" Type. 
B. Low Woodland Savana of the 
S t a b i l i z e d Dunes on Archaean 
Outcrops i n Kordufan and Darfur. 
1. Gum Arabic Scrub with Grassland 
of Central Kordufan and 
East-Central; Darfur. 
2. Low Woodland Savana of 
Southwestern Kordufan and 
Southeastern Darfur. 
3. Woodland Savana of 
Southwestern Kordufan, 
Southeastern Darfur and the 
Ethiopian Piedmont. 
I I . ( d ) . 
I I . ( a ) . 
I I . (W. 
I I . ( e ) . 
V. 
I I I . A. 
I I I . A . 1 . 
I I I . A . l . ( a ) . ( i ) . 
I I I . A . 1 . ( b ) . 
I I I . A . l . ( c ) . 
I I I . A . 3 . ( a ) . 
I I . ( b ) . 
I I I . A . 3 . ( b ) . 
I I I . A . 3 . ( c ) . 
I I I . A . 2 . 
I I I . A . 2 . ( a ) . 
I I I . A . 2 . ( b ) . 
I I I . A . 2 . ( c ) . 
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(a) Acacia Scrub and Short Grassland 
of North-Central Darfur. 
(b) Woodland Savana of West-Central 
Darfur. 
( c ) Montane Forests and Grasslands of 
Jebel Mara. 
(d) Nuba Mountains Catena. 
IV. Deciduous High Woodland Savana and 
Swamp Grasslands of Southern Sudan. 
A. Deciduous High Woodland Savana. 
B. Seasonally Wet Grasslands of the 
Southern Clay P l a i n . 
(a) Woodland Tra n s i t i o n a l to Wet Clay 
Grasslands. 
(b) Unflooded Palm Woodlands. 
( c ) Perennially Moist Riverain 
Grasslands. 
(d) Permanent Swamps. 
V. Modified Tropical Rain Forests of 
the Southern Borderlands. 
A. Degraded Tropical Forests. 
(a) V i r g i n Remnants of Tropical Rain 
Forests. 
(b) Gallery Forests. 
( c ) Forests of Imatong and Dongotona 
Mountains. 
(d) Forests of Didinga Mountains. 
I l l j l . l . ( a ) . ( i i ) . 
I I I . A . 3 . ( b ) . 
V. 
I I I . A . 3 . ( b ) . 
I I I . B . ( a ) ; IV. 
I I I . B ' . ( a ) . 
IV. 
I I I . B . ( a ) . 
IV. 
IV. 
IV. 
I I I . B . ( b ) . 
I I I . B . ( b ) . 
I I I . B . ( b ) . 
I I I . B . ( b ) . 
V. 
V. 
Sources: (1) M.N.Harrison and J.K.Jackson, Ecological C l a s s i f i c a t i o n of 
the Vegetation of the Sudan, Forest B u l l e t i n No.2 (New 
S e r i e s ) , A g r i c u l t u r a l Publications Committee, Khartoum, 1958. 
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(2) J.H.Q.Lebon, Land Use i n Sudan, Geographical Publications 
Limited, Bude, Cornwall, 1965. 
(3) J.Smith, Distribution of Tree Species i n the Sudan i n 
Relation to R a i n f a l l and S o i l Texture, B u l l e t i n No.4, 
Agr i c u l t u r a l Publications Committee, Khartoum, 1949. 
(4) F.ff.Andrews, The Vegetation of the Sudan i n J.D.Tothill (ed.), 
Agriculture i n the Sudan, O.U.Press, London, 1948. 
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Appendix I I I 
V e r n a c u l a r and B o t a n i c a l P l a n t Names 
Abu dhanabi Ctenium elegans 
Abu r i k h i s Andropogon gayanus 
Abu shutur K i g e l i a a e t h i o p i c a 
Abu surug P r o s o p i s a f r i c a n a 
Agul Fagonia c r e t i c a 
Ansora Hyparrhenia pseudocymbaria 
Aradeib Tamarindus i n d i c a 
Araka Salvadora p e r s i c a 
Arrada A l b i z z i a amara 
Babanus D a l b e r g i a melanoxylon 
Banu E r a g r o s t i s tremula 
Bay ad A c a c i a plumosa 
Bo g h e i l B l e p h a r i s spp. 
Burnus Hyparrhenia r u f a 
Danab e l naga S c h o e n e f e l d i a g r a c i l i s 
Derma I n d i g o f e r a b r a c h t e o l a t a 
Doleib Borassus aethiopium 
Dom Hyphaene t h e b a i c a 
Dunbelab Sehima iscaemoides 
G a f a l Commiphora a f r i c a n a 
Gambil C o r d i a a b y s s i n i c a 
Gau A r i s t i d a spp. 
Gummeiz F i c u s spp. 
Guru Monsonia s e n e g a l e n s i s 
Guttab T r i b u l u s a l a t u s 
Haraz A c a c i a a l b i d a 
Hashab A c a c i a Senegal 
Haskanit Cenchrus b i f l o r u s 
H e g l i g B a l a n i t e s a e g y p t i a c a 
Homra Khaya s e n e g a l e n s i s 
Humeid S c l e r o c a r y e a b i r r e a 
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Kadada D i c h r o s t a c h y s glomerata 
K i t r A c a c i a m e l l i f e r a 
Kuk A c a c i a s i e b e r i a n a 
Kurmut Cadaba gl a n d u l o s a 
Kushein I n d i g o f e r a a r e n a r i a 
La'ot A c a c i a n u b i c a 
L e i y u n Lannea h u m i l i s 
Maho gany Khaya g r a n d ! f o l i o l a 
Mamluka Schmidtia pappoghoroides 
Marakh Lep t a d e n i a p y r o t e c h n i c a 
Naggara Sorghum spp. 
Nal Cymbopogon ner v a t u s 
Natash C r o t a l a r i a t h e b a i c a 
Neem A z a d i r a c h t a i n d i c a 
N i s s a A r i s t i d a papposa 
Saadan Neurada procumbens 
Sahaba Anogeissus schimperi 
S a l e i y a n T r i r a p h i s pumilio 
Sallam A c a c i a ehrenbergiana 
Samr A c a c i a t o r t i l i s 
Sarha Maerua c r a s s i f o l i a 
S e y a l A c a c i a r a d d i a n a 
S i d r Z i z i p h u s s p i n a c h r i s t i 
S i h a A c a c i a a r a b i c a 
Subakh Corrifarrefcum hartmannianum 
Sunt A c a c i a n i l o t i c a 
T a l h A c a c i a s e y a l 
Teak Tectona grandis 
T e b e l d i Adansonia d i g i t a t a 
Turn am Panicum Tergidum 
Tundub Capparis decidua 
Umm bukheisa C r a t e v a a d a n s o n i i 
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Umm dajog 
Umm k h i r r 
Umm t u l e i h 
Ushar 
Vuba 
Combretum cordufanum 
B r a c h i a r i a o b t u s i f l o r a 
S t e r c u l i a s e t i g e r a 
C a l a t r o p i c p r o c e r a 
I s o b e r l i n i a 
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A p p e n d i x I V 
A v e r a g e E f f e c t o f S h e l t e r on Y i e l d s o f C r o p s , i n t h e 
Dr y R e g i o n s o f t h e U.S.S.R. 
S t a t i o n 
i 
Crop 
1 , < 
i Y i e l d i n Kg.per 
J H e c t a r 
ii 1 
1 I n c r e a s e i n Y i e l d 
1 i n S h e l t e r e d 
| S t e p p e 
i i n 
[ S h e l t e r e d 
i S t epp e 
i n Open 
S t e p p e Kg. J 
Kamennaya W i n t e r r y e i 1630 ! 1390 240 ! 17 
S t e p p e O a t s | 1420 1380 4o | 3 
A l f a l f a J 3000 ! 990 ! 2,010 ! 203 
G r a s s 1 1910 960 950 | 99 
(Bromus) j | 
S a r a t o w Summer wheat ' 1540 930 610 ! 66 
W i n t e r r y e J 2380 ! 1730 ! 6 5 ° 1 38 
P o t a t o e s 1 10150 5970 1 4180 ! 70 
A l f a l f a j 5170 2450 2720 | 111 
M a r i u p o l W i n t e r wheat ! 1710 970 ! 740 | 76 
B a r l e y ' 1520 1020 1 500 1 49 
G r a s s | 2170 1560 ! 6 1 0 ! 39 
K r a s n o k u t sk W i n t e r wheat 1 1310 ! 1180 130 ! 11 
Summer wheat j 1170 1 620 j 550 j 88 
B a r l e y I 2370 1850 520 28 
R o s t a s h i W i n t e r wheat ! 1430 1240 ! 190 ! 15 
Summer wheat j 1280 1210 | 70 J 6 
Rye ! 1420 ! 1180 ! 240 ! 21 
P o t a t o e s |10250 6010 j 424o J 71 
Hay(Bromus) 1 1320 l l 6 0 J 160 ! 14 
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A p p e n d i x I V ( C o n t . ) 
: 
1 i Y i e l d i n Kg. p e r 
J H e c t a r 
1 I n c r e a s e i n Y i e l d 
] i n S h e l t e r e d 
! S t e p p e 
S t a t i o n ] Crop i i n i 
[ S h e l t e r e d ] 
i S t e p p e 
i n Open 
S t e p p e I Kg. | 
G u s e l s k i i i W i n t e r wheat ! 1120 910 ! 210 ! 23 
iSummer wheat i 1270 1230 | 40 ; 3 
J O a t s j 1480 1670 ! -190 ! ; - n 
i B a r l e y 1 1900 1630 1 270 1 17 
! Hay ! 2130 970 | 1160 ', 119 
i L e n t i l ! 1690 1070 I 620 1 58 
S o u r c e : J . Van Der L i n d e , T r e e s O u t s i d e t h e F o r e s t i n 
F.A.O., F o r e s t I n f l u e n c e s , Rome, 1962, p.l45« 
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A p p e n d i x V 
P r o d u c t i o n and Consumption o f f o r e s t p r o d u c t s . 
V ( i ) P r o d u c t i o n o f Power Sawn T i m b e r 1952 - 1963. 
i 
Y e a r j R a i l w a y i S l e e p e r s 
. 1 
! O t h e r 
! S i z e s i n 
1 M 
! T o t a l ! 
J Hard J 
1 wood i n 1 
! M J | 
T o t a l 1 
S o f t | 
wood i n ' 
M J 1 
T o t a l 
i 
i Number i i 
! M 3 
1952/53 ! 30,727 ! 1,903 ! 3,746 1 5,517 ! 132 j 5,649 
1953/54 | 83,912 | 4,530 j 3,548 I 8,066 ! 12 J 8,078 
D i f f erencej+53 ,185 j +2,627 ] - 198 ! +2,549 ', -120 | +2,429 
195V55 ! 99,428 | 5,369 ! 3,131 ! 8,408 ! 92 | 8,500 
D i f f erencej+15 , 516 ] + 839 j - 417 i + 342 j + 80 | + 422 
1955/56 |l08,790 ! 5,874 I 2,539 ! 8,338 ! 75 | 8,413 • 
D i f f e r e n c e ] +9,362 j + 505 J - 592 ! - 70 j - 17 J - 87 ' 
1956/57 [153,234 ! 8,275 | 4,896 i 12,965 ! 206 j 13,171: 
D i f f e r e n c e 1+44,444 1 +2,401 | +2,357 1 +4,627 { +131 j +4,758 
1957/58 [164,659 ! 9,326 ! 7,490 16,240 [ 576 ! 16,816 
Difference'n - 1 1 , 425 1 +1,051 | +2,594 +3,275 | +370 I +3,645 
1958/59 £44 ,815 ! 12,730 ! 7,314 ! 19,578 j 466 ! 20,044 
D i f f e r e n c e H-80,156 1 +3,4o4 - 176 ! +3,338 | -110 1 +3,228 
1959/60 p60,648 ! 14,763 ! 7,353 J 21,740 j 376 J 22,116 
D i f f e r e n c e [+15,833 ! +2,033 I + 39 ! +2,162 ! - 90 ! +2,072 
1960/61 [194,932 1 i l , o 4 i j 8,392 ] 18,899 j 534 ] 19,433 
D i f f e r e n c e {-65,716 !-3,722 ! +1,039 1 -2 ,841 ! +158 ! -2,683 
1961/62 180,785 110,262 ; 13,776 1 23,142 j 896 j 24,038 
D i f f erence { - l 4 , 1 4 7 ! - 779 ! +5,384 ! +4,243 ! +362 ] +4,605 
1962/63 f31,587 ' 8,506 j 16,365 1 23,828 1 1,043 24,871 
D i f f e r e n c e ]-49,198 
1 
!-1,756 ! +2,589 J + 686 | +147 ! + 833 
S o u r c e : The e l e v e n a n n u a l r e p o r t s p u b l i s h e d by t h e F o r e s t s 
D epartment f o r t h e p e r i o d J u l y 1952 to June 1963, 
Khartoum. 
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V ( i i ) : P r o d u c t i o n o f Hand Sawn T i m b e r , 1952 - 1963 
1 
Y e a r 1 ' ' 1 I R a i l w a y S l e e p e r s ) 
1 
O t h e r T o t a l i n 
1 j S i z e s i n 
M J Number ] M ] M 
1952/53 ] 31,182 ] 1,695 j 64 1 1,759 
1953/54 ', 47,584 ! 2,568 J 144 1 2,712 
D i f f e r e n c e 1 +16,204 1 + 873 j +80 ' +953 
195V55 J 54,854 ] 2,962 j - 2,962 
D i f f e r e n c e j +7,270 ! + 394 | -144 ' + 250 
1955/56 ! 44,539 | 2,405 ! 53 2,458 
D i f f e r e n c e ! -10,315 j -557 j +53 -504 
1956/57 70,062 [ 3,783 ! 91 3,874 
D i f f e r e n c e 1 +25,523 j +1,378 ', + 38 +1,416 
1957/58 J 86,021 1 4,872 ] 433 5,305 
D i f f e r e n c e ! +15,959 ! +1,089 ! + 342 +1,431 
1958/59 1128,184 1 7,247 | 353 7,600 
D i f f e r e n c e ! +42,163 i +2,375 ! -80 +2,295 
1959/60 1165,808 ! 9,391 j 186 9,577 
D i f f e r e n c e i +37,624 ! +2,144 j -167 +1,977 
1960/61 j137,057 | 7,763 | 227 7,990 
D i f f e r e n c e ! -28,751 j -1,628 j +41 -1,587 
1961/62 j l l l , 9 6 9 1 6,330 | 288 ! 6,618 
D i f f e r e n c e -25,088 | -1,433 | +61 -1,372 
1962/63 1 27,530 11 1,744 ! 85 1,829 
D i f f e r e n c e 1 -84,439 j 
1 i 
1 1 
-4,586 | -203 1 -4,789 
S o u r c e : The same a s Append! x V( i i ) . 
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V ( i i i ) T o t a l P r o d u c t i o n o f Sawn T i m b e r s , 1952 - 1963 
Y e a r 
R a i l w a y ! S l e e p e r s ] O t h e r ' 
1 S i z e s 1 
T o t a l 
Hard 
T o t a l 
S o f t 
T o t a l 
M3 
Number 1 ! m 3 ! Wood M J Wood M 
1952/53J 61,909 | 3,598 [3 ,810 [ 7,276 132 7,408 
1953/54J 131,496 ! 7,098 ! 3,692 ! 10,778 12 10,790 
D i f f e r -
e n ce +69,587 | +3,500 ! - u s ! +3,502 -120 +3,382 
195V55 154,282 j 8,331 ] 3,131 ; 11,370 92 11,462 
D i f f e r -
e n ce +22,786 J +1,233 1 -561 ] +592 + 80 +672 
1955/56 153,329 ! 8,279 I 2,592 | 10,796 75 10,871 
D i f f e r -
e n ce -953 | -52 ! -539 | -574 -17 , -591 
1956/57 223,296 | 12,058 ! 4,987 ] 16,839 206 17,045 
D i f f e r -
ence +69,967 [ +3,779 ! +2,395| +6,043 +131 +6,174 
1957/58 250,680 ! 14,198 I 7,923 21,545 576 22,121 
D i f f e r -
e n ce +27,384 1 +2,140 I +2,936 +4,706 +370 +5,076 
1958/59 372,999 ! 19,977 1 7,667 ! 27,178 466 27,644 
D i f f e r -
e n ce +122,319! +5,779 ! -256 ! +5,633 -110 ! +5,523 
1959/60 426,456 1 24,154 1 7,539 31,317 376 31,693 
D i f f e r -
e n ce 
+53,457 ! +4,177 [ -128 ] +4,139 -90 [ +4,049 
1960/61 331,989 ! 18,804 ! 8,619 ! 26,889 534 j27,423 
D i f f e r -
ence -94,467 ! -5,350 ! +1,080 -4,428 +158 ! -4,270 
1961/62 292,754 1 16,592 a.4,064 29,760 896 530,656 
D i f f e r -
e n ce -39,235 | -2,212 ! +5,445 +2,871 +362 ] +3,233 
1962/63 159,117 10,250 116,450 25,657 1,043 {26,700 
D i f f e r -
e n ce -133,637] 
1 
-6 ,342 1 +2,3861 -4,103 +147 j -3,956 
S o u r c e : The same a s A p p e n d i x v ( i ) 
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V ( i v ) C o n sumption o f Sawn T i m b e r 
i S t r u c t u r a l M" 
Cons e r 
u mer capita T o t a l 
J o i n e r y M" 
P e r 
c a p i t a T o t a l 
' F u r n i t u r e M" 
P e r 
c a p i t a T o t a l 
T o t a l M" 
P e r 
c a p i t a T o t a l 
R u r a l 
House-
h o l d 
R u r a l 
Non-
House-
h o l d 
U r b a n 
House-
h o l d 
U r b a n 
Non-
House-
h o l d 
Govern-j 
ment 
P r i v a t e 
I n s t -
i t u t -
i o n 
I n d u s t - i 
r i a l 
The 
Sudan 
0.00170 
0.00010 
0.00520 
0.00004 
0.00346 
0.00009 
0.00009 
0.00555 
16,605 
1,104 
5,377 
457 
42,703 
1,139 
1,180 
68,565 
0.00210 
0.00004 
o.oo44o 
0.00021 
I n c l u d e d 
Under 
S t r u c -
t u r a l 
0.00216 
21,407 
449 
4,571 
221 
0. 004100 
O.OOO209 
0.005300 
0.00 3920 
Included 0.000089 
Under 
S t r u c -
t u r a l 
26, 648 
0.000001 
44,339 
2,371 
5,435; 
4,057; 
1,095 
27 
0.007274 J82, 351 
0.000788 1 3,924 
0.014865 15,3 83 
0.004639 57,324 
0.004574 
0.003544 
0 .000094 
0.000 095 
0.012345 
4,735 
43,798 
1,16* 
1,180 
152,537 
S o u r c e : Sudan S i l v a l 4 ( l l ) , 1963, p.2 1 . 
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V'('v) : Consumption o f F i r e w o o d and C h a r c o a l 
Consumers 
1 Consumption o f F i r e w o o d and C h a r c o a l 
i n 
i P e r C a p i t a ! T o t a l 
R u r a l H o u s e h o l d | 3-1576 | 35,745,470 
R u r a l Non-household ! 0.0933 j 29,094 
U r b a n H o u s e h o l d [ 0.0441 ! 4,983,214 
U r b a n Non-household ! 0.8027 ! 830,932 
Government 1 0.0023 1 28,866 
P r i v a t e I n s t i t u t i o n | 0.0003 j 3,578 
I n d u s t r i a l j 0.0014 ! 17,333 
The Sudan | 3.3698 j 41,638,487 
S o u r c e : Sudan S i l v a , l 4 ( l l ) , 1 9 6 3 , p.22 
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V ( v i ) : S o u r c e s o f F i r e w o o d s u p p l y f o r t h e 
T h r e e Khartoum Towns (1961/62) 
1 1 Q u a n t i t y i n Tons 
S o u r c e 1 R a i l e d 
1 by Gov-
[ eminent 
' B y 1 By 1 
1 B o a t 1 Donkey 1 
By 
L o r r y 
1 By 
1 Camel 
i T o t a l 
Abu Hugar ! 6 4 4 -
j 
6 4 4 
S e n n a r 1 65 
1 ~ 1 
- j i 65 
E l S u k i ! 2,891 
1 1 
- i - ! 2,891 
S i n g a ! 2,065 1 ~ 1 - j - ! 2,065 
Wad e l 
N a i l 
j l8,o44 I ! -
-
] 18 ,044 
R o y a l t y 
S t a t i o n s 842 i 2,486 ! 200 | 5,572 1 9,100 
T o t a l ,'23,709 842 ] 2 , 4 8 6 j 200 ! 5,572 | 32,809 
S o u r c e : F o r e s t s Dept., R e p o r t f o r t h e p e r i o d J u l y 1961 
to J u n e 1962, p.79. 
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V ( v i i ) C o nsumption o f F i r e w o o d and C h a r c o a l i n t h e T h r e e 
Khartoum Towns 
Y e a r ; j C h a r c o a l 
i n Tons 
1. F i r e w o o d i n M31 
! 1 
1 R a i l e d 1 
S c r u b 1 T o t a l 
1937 j 3,170 1 7,000 ! 17,500 ] 24,500 
1938 | 3,210 J 11,760 ] 22,421 j 34,181 
1939 ! 3,270 ! 12,624 1 23,331 j 35,955 
1940 j 3,197 j 31,052 j 29,071 | 60,123 
194l ! 3,169 ! 50,662 ! 29,862 1 80 ,524 
1942 i 3,060 1 41,226 1 29,351 j 70,577 
1943 ! 4,610 ! 43,977 ! 28,591 ! 72,568 
1944 1 4,550 j 75,089 ; 23,751 J 98,840 
1945 j 6,070 ! 82 ,950 | 18,109 ! 101,059 
1946 ' 7,270 1106,050 1 11,812 ' 117,862 
1947 ! 10,920 94,052 ; 26,159 ! 120,211 
1948 ! 6,840 ! 60,137 | 35,038 I 95,175 
1949 ; 7,464 j 68,932 ] 37,681 j 116,613 
1950 ! 6,475 ! 88,824 ! 30,145 1 118,969 
1951 | 4,819 1 69,650 ] 29,750 J 99,4oo 
1952 [ 3,259 ! 52,990 ! 47,729 ! 100,719 
1953 | 3,600 1 64,165 1 38,000 j 102,165 
1954 ! 3,435 ! 37,471 ! 38,444 | 75,915 
1955 | 2,847 I 19,540 
1 1 
23,440 1 42,980 
S o u r c e: M.K. Sh a w k i , A Note on F i r e w o o d and C h a r c o a l 
S u p p l y and C o s t s , Sudan S i l v a 7 ( l ) , 1957, p.12. 
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V ( v i i i ) : Wood S o l d from T y p i c a l F o r e s t R e s e r v e s , G e z i r a 
Y e a r 1 F o r e s t 1 F i r e w o o d i n 
! Tons 
B u i l d i n g 
P o l e s i n 
Tons 
1 » 
1 P e r c e n t a g e o f 
1 B u i l d i n g 
] P o l e s 
1940 1 H i l l a l i y a . ! 288 123 ! 42.7 
19^1 1 11 | 1,022 359 | 35.1 
1942 " ! 529 190 | 35-9 
1943 1 " 1 471 57 ! 12.1 
1944 ' H e b e i k a j 256 10 | 3.9 
1945 1 11 1 540 34 ! 6 -3 
1946 11 ! 44o 20 ! ^.5 
1947 1 Kab 1 2,900 600 ! 20.7 
1948 1 n j l , 7 0 0 385 i 22.7 
1949 J 11 
1 
j 1,733 ! 450 ! 2 6 
S o u r c e : T.H. K i p l i n g , The S u p p l y o f Woodfuel and R o o f i n g 
P o l e s to Khartoum, t h e G e z i r a and Government 
D e p a r t m e n t s , B u l l e t i n No.5, A g r i c u l t u r a l 
P u b l i c a t i o n s Committee, Khartoum, 1950, pp. 6 - 7 . 
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V ( i x ) : Fuelwood Consumption p e r P e r s o n p e r 
Month, G e z i r a 
P l a c e I S i t u a t i o n i F i r e w o o d ' 
i n M3 j 
C h a r c o a l 
i n l b . 
Abu Q u t a * i Abdel Magid Scheme i 0.0k 19 
Abu U d e i n a * I i i « i i i N e g l i g i b l e 9 
Abu U s h e r * ! E a s t G e z i r a i 0.15 11 
B e w e i d a j E a s t Bank, B l u e N i l e J N e g l i g i b l e 20 
F a d a s i * ! E a s t G e z i r a i 0.0k 19 
Hag A b d a l l a i " i i i 0.07 13 
H a s a h e i s s a * i i t I I 0.2k 23 
Hash i West i t | 0.05 11 
K a m i i n J E a s t I I 1 0.20 18 
Madeina Arab I West i t | 0.33 12 
M a n a g i l i i t i t i 0.19 18 
M e s s a l a m i y a * i E a s t i t | 0.10 11 
M u r e i b i a i •< i t i o.o4 9 
R u f a a I E a s t B a n k , B l u e N i l e 1 0.09 22 
T a y i b a * i E a s t G e z i r a | 0.09 13 
Wad Medani* i i i o. 29 23 
S o u r c e : T.H. K i p l i n g , op. c i t , 1950, p . l 4 . 
N.B. The o r i g i n a l f i g u r e s h a v e b e e n changed a c c o r d i n g 
to t h e r e s u l t s o f i n v e s t i g a t i o n done by t h e 
a u t h o r d u r i n g March, A p r i l and May, 19^3 i n t h e 
p l a c e s marked w i t h a s t a r . T h e s e f i g u r e s were 
c o l l e c t e d d u r i n g t h e c o t t o n p i c k i n g s e a s o n when 
c a s h was p l e n t i f u l and when some h u n d r e d 
t h o u s a n d s e a s o n a l w o r k e r s were b r o u g h t from 
o u t s i d e t h e G e z i r a ; so t h e a n n u a l o f f t a k e 
i s l e s s t h a n 12 t i m e s t h e s e f i g u r e s . 
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V ( x ) Consumption o f F i r e w o o d and C h a r c o a l i n o t h e r 
p a r t s o f t h e Sudan 
P l a c e D i v i s i o n o r C i r c l e j F i r e w o o d 
i n M 3 
| C h a r c o a l i n 
1 K a n t a r s 
N y a l a D a r f u r C i r c l e , 12,000 J 16,000 
F a s h e r i t i t | 14 ,000 ' 12,000 
G i n e i n a i t t i i 7 ,000 | 9,000 
E l O b e i d K o r d u f a n C i r c l e i 44,000 i 160,000 
T a l o d i i t t i I 10,000 j 1,000 
E n Nahud i i i n . 9 ,000 1 14,000 
M a l a k a l 1 Upper N i l e D i v i s i o n J 6,870 ! 19,994 
Renk i t i i i t J 4,200 1 6,110 
M e l u t i t I I I I | 2,150 1 3,240 
J u b a , E q u a t o r i a D i v i s i o n | 3,050 1 72,100 
Y e i I I n | 856 | 7,560 
Yambio J n i t i 2,010 | 29,980 
¥au i B a h r e l G h a z a l D i v i s i o n i 13,740 ! 10,800 
Rumb ek ' i t i t i t i 4,280 J 3,080 
Y i r o l i t I I I I . 4,793 ! 2,105 
G e d a r e f ] K a s s a l a C i r c l e ! 37,110 1 37,910 
K a s s a l a i tt i t 40,879 ! 51,070 
P o r t Sudan i tt t i i 36,140 j 54,o4o 
S o u r c e : F o r e s t s D epartment, R e p o r t s f o r t h e P e r i o d 
J u l y 1960 to June 1963. 
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V ( x i ) P r o d u c t i o n o f o t h e r forms o f Round T i m b e r 
and Bamboo 
D i v i s i o n J 
Y e a n 
Heavy 
P o l e s 
1 1 1 
Mediunj L i g h t j 
P o l e s ' P o l e d j 
Fork-j Raf -
ed J t e r s 
Fenc-
i n g 
Posts 
O f f 
c u t 
L Oth-j 
e r s 1 Bamboo 
1 9 6 0 / 6 l ! ! ! j 
E a s t e r n 1 4 , 4 3 7 4 l , 7 6 0 '139,325 j 12,6171 - 172 - 537 J 1, 250,0C 
Khartoum and j 
N o r t h e r n 1 7 , 9 6 7 — ! 3 0 ! 166 — 1 — 1 — 
W e s t e r n 1 F i g u r e s a r e n o t a v a i l a b l e 
E q u a t o r i a . 1 1 , 3 1 5 - ! 5 0 ! - j - - 1 - 1 -
Upper N i l e j 
B a h r e l 1 
G h a z a l 1 
F i g u r e s a r e n o t a v a i l a b l e 
1961/621 j \ 
E a s t e r n j 2 , 6 4 0 1 7 , 2 8 2 ! 2 , 0 2 6 j 14 | - - - J 1 4 9 , 8 4 l 
Khartoum and 1 
N o r t h e r n , 177 938 ! 3 , 0 3 7 ! 
1 
528 _ — _ 
W e s t e r n 1 1 , 1 5 9 - | - I 1 - - 2, 015 j 1 5 3 , 2 4 0 
E q u a t o r i a 2 , 5 3 3 - [21 ,612 j j - - | - j 9 9 , 0 6 7 
Upper N i l e 1 427 6 4 4 1 7 , 7 4 6 j 291 ! - - - 1 - 1 1 , 3 5 4 
B a h r e l 
G h a z a l 
- 1 , 7 0 5 
j " 
- i 70 - 100 ! I 3 2 , 5 8 9 
1 9 6 2 / 6 3 ! | 
E a s t e r n 7 , 0 4 8 1 2 , 9 0 0 | l 8 , 8 l l 1 1 , 7 7 2 ! - - - 1 - 1 I 4 L , 4 7 9 
Khartoum and 
N o r t h e r n 
1 , l 4 o ' 2 , 6 3 8 1 1 , 327 j 1 , 8 1 1 j - - - ' - ] -
W e s t e r n 6 , 2 5 3 ; 1 5 , 8 3 9 1 - 1 ! ~ - - ! - j 1 0 , 2 4 l 
E q u a t o r i a 6 , 8 1 5 1 6 , 2 9 0 ! l 2 , 7 4 o ! I - - - 1 - 1 2 1 3 , 8 6 0 
Upper N i l e 198 75 0 .2 ,116 ] 617 1 - - - 1 - j -
B a h r e l 
G h a z a l 
138 ! 4 4 0 I 2 , 3 0 7 ! - b , 8 4 7 — — 1 — 1 3 , 2 7 0 
S o u r c e : F o r e s t Department, R e p o r t s f o r t h e p e r i o d J u l y I 9 6 O 
to June I 9 6 3 . 
V ( x i i ) S t a n d a r d 
o f M a j o r 
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o f L i v i n g and P e r Ca p i t a , C onsumption 
F o r e s t P r o d u c t s i n some c o u n t r i e s . 
P e r 
C a p i t a 
1 \ 1 1 j 
The P e r S p i t a '.Consumption o f M a j o r 
F o r e s t P r o d u c t s 
Country ] G.D.P. i n L . S . Fuelwood i n M J 
1 I n d u s t r -
1 i a l Round 
[ ¥ 0 0 d i n 
1 M J 
1 
T o t a l 1 
Round 1 
¥ 0 0 d i n j 
Sawn 1 
Wood. 1 
i n M J ] 
Plywood 
i n M J 
U.S.A. i 7 7 0 . 2 0 . 2 6 0 1 I . 6 7 O 1 . 9 3 0 j 0 . 5 0 0 1 0 .046 
Canada j 5 8 1 . 8 0 . 4 1 0 ! 2 . 1 1 5 2 . 5 2 5 J 0 . 4 5 0 j 0 . 0 5 1 
U.K. | 377-8 0 . 0 1 0 | 0 . 6 3 5 0 .645 ] 0 . 1 7 0 j 0 . 0 1 1 
F i n l a n d i 2 7 4 . 0 3 . 0 4 5 ! 1 . 3 9 0 4 . 4 3 5 ! 0 . 5 9 0 ! 0 . 1 2 0 
P o r t u g a l i 78.6 0 . 3 5 0 1 0 . 2 1 0 0 . 5 6 0 1 0 . 0 4 0 1 0 . 0 0 1 
U;A.R. j 34.4 0 . 0 0 2 j 0 .038 o.o4o | 0 . 0 0 6 j N e g l i g i b l e 
Sudan | 2 8 . 5 3 . 3 7 0 | 0 . 088 3 . 4 5 8 J 0 . 0 1 2 | 11 
Tangan- i 
y i k a , 
1 9 . 5 2 . 265 !O.O65 
1 • 
2 . 3 3 0 1 0 . 0 0 6 j 
i 
i t 
S o u r c e : Sudan S i l v a 14 ( l l ) , December 1 9 6 3 , p. 2 3 . 
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V ( x i i i ) P r o d u c t i o n and E x p o r t s o f Gum "Hashab" 
P r o d u c t i o n 
1 
1 E x p o r t s 
, 
S e a s o n Q u a n t i t y i n 1 Q u a n t i t y i n 1 Y e a r 
Tons 1 Tons 
1952/53 38,617 ] 37,517 1953 
1953/54 32,017 ! 35,125 1 1954 
195V55 47,395 j 37,702 ! 1955 
1955/56 39,665 1 44,099 1 1956 
1956/57 39,584 j 38,093 ! 1957 
1957/58 38,750 J 44,000 1958 
1958/59 34,600 ! 37,759 1959 
1959/60 46,200 1 45,817 1 1960 
1960/61 42,955 | 47,571 1961 
1961/62 45,647 ! 34,734 1962 
1962/63 42,713 ! 12,712 1963 t i l l 
! end o f A p r i l 
S o u r c e : F o r e s t s D e p a r t m e n t , R e p o r t s f o r t h e p e r i o d J u l y 
1952 to June 1963. 
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V ( x i y ) P r o d u c t i o n and E x p o r t s o f Gum " T a i n " 
1 
P r o d u c t i o n 
f 
1 E x p o r t s 
' r ' 
S e a s o n i Q u a n t i t y i n 
Tons 
1 Q u a n t i t y i n 
J Tons 
1 Y e a r 
1952/53 ! 1 ,454 j 2 ,190 | 1953 
1953/54 ! 2 ,483 1 2 ,788 1954 
1 9 5 V 5 5 | 1,700 ! 2 ,606 1955 
1955/56 j 2,096 ] 4 , 7 8 2 | 1956 
1956/57 j 2,711 ! 3 , 1 4 9 ! 1957 
1957/58 ! 2 ,989 ! 4 , 2 8 9 1 1958 
1958/59 | 2 ,927 I 4 , 5 7 1 1959 
1959/60 ] 2 ,552 ! 5 ,788 1960 
1960/61 ] 2 ,869 ! 3 , 7 1 9 ! 1961 
1961/62 j 2,750 ! 3 , 6 1 3 1962 
1962/63 1 2 ,600 | 1,279 1963 t i l l 
end o f A p r i l 
S o u r c e : The same a s Ap p e n d i x V ( x i i i ) . 
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V ( x v ) P r o d u c t i o n o f Gum "Hashab" by P r o v i n c e 
P r o v i n e e 
i 
1960/61 
1 , 
! 1961/62 ! 1962/3 
K o r d u f a n 2 4 ,260 ! 25,725 ! 24,685 
D a r f u r 7,085 j 8,328 j 8,545 
K a s s a l a 6 ,808 ! 8 ,184 | 6,305 
B l u e N i l e 4 ,802 1 3 ,410 ! 3,178 
T o t a l 42,955 ! 45 , 647 ! ^2,713 
Source: F o r e s t s Department, R e p o r t s f o r t h e p e r i o d 
J u l y 1960 t o June 1963. 
-233-
V ( x v i ) E x p o r t V a l u e s o f Gum 
Year 
[ 
1 V a l u e i n L.S 
1952 ! 2,471,731 
1953 j 2,990 ,348 
1954 | 3,633,103 
1955 ! 4,679,817 
1956 1 5,363,889 
1957 ] 4,491,178 
1958 ! 5,207,271 
1959 ! 5,069,506 
1960 j 6,969,487 
1961 j 6,142,518 
1962 1 4,585,696 
1963 ! 1,608,398 up t o end 
] o f A p r i l 
Source: F o r e s t s Department, Reports f o r t h e P e r i o d 
J u l y 1952 t o June 1963 p. 84. 
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V ( x v i i ) Main M a r k e t s f o r Gum "Hashab" - average f o r 
p e r i o d 1957 - 59 
1 1 
E x p o r t D e s t i n a t i o n Average Q u a n t i t y 
t a k e n i n Tons 
P e r c e n t a g e 
U n i t e d Kingdom 9 , m . o 22.9 
U.S.A. 8,886.3 22.3 
I t a l y 3,841.3 9.5 
N e t h e r l a n d s 2,593 . 3 6.5 
France 1,925 . 7 4.8 
B e l g i u m 1,667 . 7 4.2 
Japan 1,643.3 4.0 
West Germany 1,593 . 3 4.0 
China 1,218.7 3.0 
A u s t r a l i a 1,036.0 2.6 
Denmark 8IO.3 2.0 
Sweden 708.7 1.8 
I n d i a 641.3 1.6 
Other C o u n t r i e s 4,265.0 10.6 
T o t a l 39,941.9 99 . 8 
Source: M.G.A. Chadwick, The Market f o r Gum 
A r a b i c ( U n p u b l i s h e d R e p o r t ) , p.35-
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V ( x v i i i ) : E x p o r t s o f Some M i n o r F o r e s t P r o d u c t s . 
Year Commodity 1 Q u a n t i t y 1 
] E x p o r t e d ] 
1 i n Tons 1 
V a l u e i n 
L.S. 
1954/55 Senna - a l l k i n d s j ^33 j 55 444 
Sunt pods ( g a r a d ) ! 1,317 ! 21 050 
Bees-Wax ! 1 3 2 ! 47 377 
1955/56 Dom n u t s - whole I 2,625 ! 23 7 7 4 
Senna - a l l k i n d s ! 249 I 34 876 
Sunt pods | 695 ! 9 766 
Bees-wax | 152 | 65 832 
1956/57 Dom n u t s - whole | 2,195 j 17 867 
Bees-wax 1 1 2 9 ! 55 232 
Senna - a l l k i n d s 1 3 2 5 1 25 564 
Sunt pods 1 881 j 12 486 
1957/58 Bees-wax ! 145 ! 50 628 
Senna - a l l k i n d s 1 425 | 46 750 
tDom n u t s - whole 1 2,114 ! 24 334 
Sunt pods I 1,225 1 19 640 
1959/60 Bees-wax | 66 | 26 665 
Senna - a l l k i n d s ! 404 ! h5 600 
Dom n u t s - whole j 2,582 j 26 628 
1 Sunt pods ! 2,503 ! 34 735 
1961/62 1 Bees-wax ! 60 ! 19 626 
'Senna - a l l k i n d s j 230 ] 14 996 
1Dom n u t s - whole | 1,334 ! 13 ,237 
'Sunt pods J §93 ! 12 ,655 
1962/63 1 Bees-wax ! 68 ! 23 ,566 
1 Senna - a l l k i n d s 1 650 ] 95 ,580 
1Dom n u t s - whole ! 1,273 ! 12 106 
1 Sunt pods ! 880 ! 17 435 
Source : F o r e s t s Department, 
J u l y 1 9 5 ^ t o June 
R e p o r t s f o r t h e 
1963. 
P e r i o d 
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Appendix V I 
R e p o r t e d F i r e Damage i n S e l e c t e d Years 
Year L o c a t i o n Numb erj Area 
o f 1 a f f e c - Comments 
f i r e s 1 t e d 
1953/54 Wad N i m i r , Abu Over 64 The most s e r i o u s 
T i g a n , Wad Behedga 16+ j feddans damage was i n t h e 
K e b e , M u r t a g e l l o , t e a k p l a n t a t i o n o f 
Ngohalima, E q u a t o r i a . K h a r t o u m 
Akanda and H y i n and N o r t h e r n P r o v i n c e s 
Akok. were r e p o r t e d f r e e 
f r o m damage. 
1955/56 Ronga,Bardana, 19+ j Oer 780 Khartoum, N o r t h e r n 
Umm G i r r a . , f eddans and t h e Bahr e l 
Howata-Gedaref and 77 Ghazal P r o v i n c e s 
a r e a , S a r e f e l M3 o f were r e p o r t e d f r e e 
F a l a t a , L i r i , f i r e - f r o m f i r e damage. 
Layuna,El Y o i , wood . 
Mek Mahmoud, 
M u r t a g e l l o , K e b e , 
1 K o r a r e , L u l u b a , 
Loka, Kuruk, 
1 N a g d i a r and 
1 Abu K h r e i s . 
1961/62 1 Umm Dahab,Umm 12+ ] Over 43 ]No f i r e s were r e p o r t e d 
Shoka, Wad feddans 1 f r o m D a r f u r , Khartoum 
]Dafta,Rawashda, J and N o r t h e r n 
1 Umm G i r , T i b a n , | P r o v i n c e s . The most 
1 E l R u m i l a , Umm 1 s e r i o u s damage was i n 
[ A b d a l l a and J t h e Bahr e l Ghazal 1 K h o r A l o n g . 1 P r o v i n c e where 25 
1 f e d d a n s o f t e a k were 
j b u r n t . 
-237-
Appendix V I ( c o n t . ) 
Year 1 L o c a t i o n ' Number' 
o f 1 
f i r e s 1 
A r ea 
a f f e c -
t e d 
Comments 
1962/63 [ G e z i r a , Fung j 33+ ! Over 5152 No f i r e s were 1 and K a s s a l a 1 feddans r e p o r t e d f r o m t h e 
1 c i r c l e s , Galgani,i and 593 
M J o f 
N o r t h e r n and 
]Bunzuga,Tibbun, J Khartoum P r o v i n c e s ; 1Umm S h e h e i t a , 1 f i r e - t h e most s e r i o u s 
1 t h e J e b e l Mara, 1 wood . damage was t h e 
j K a j i k o , t h e j c o m p l e t e b u r n i n g o f 
1 c e n t r a l and 1 t h e f i r e w o o d d e p o s i t s 
[ E a s t Bank ] 
' C i r c l e s o f ] 
l E q u a t o r i a , 1 
}Ngohalima, [ 
1 T o n j , Na.gdiar 1 
1 and Z a r z u r . 1 
Source: F o r e s t Department, The r e p o r t s f o r t h o s e y e a r s , 
Khartoum. 
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Appendix V I I 
Values o f Some I n t e r n a l l y Consumed F o r e s t P r o d u c t s miD ~~ 
Commodity Approx. V a l u e i n L.S. 
R a i l w a y S l e e p e r s 510,000 
Sawn Timber 298,200 
F i r e w o o d and C h a r c o a l 20,150,000 
Round Wood i 206,000 
Bamboo ( b i g towns o n l y ) I 8,500 
Dom n u t s 38,100 
T a n n i n g m a t e r i a l 73,400 
Bees wax 25,700 : 
Senna 29,300 
T o t a l 21,339,200 
Sources: ( l ) F o r e s t s Department, Reports f o r t h e 
P e r i o d s J u l y 1960 t o June 1961 and 
J u l y 1961 t o June 1962. 
( 2 ) M.K. Shawki, F o r e s t s i n t h e Sudan 
( A r a b i c ) , F o r e s t Memoir No.4, I 9 6 I , pp. 6 - 7 
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Appendix V I I I 
E x p o r t s f r o m F o r e s t and G r a z i n g Lands 
i 
E x p o r t V a l u e f o r 
1961 i n L.S. 
1 Average Val u e f o r 
! 1952-1961 i n L.S. 
1. F o r e s t Lands j 
Gum A r a b i c i 6,142,518 i 4,718,229 
Senna 27,889 [ 42,102 
Gar ad ! 13,939 ! 23,077 
Bees wax 21,987 j 44,615 
Dom n u t s ! 13,160 ! 28,345 
T o t a l 1 6,219,493 ! 4,856,368 
2. G r a z i n g Lands ! 
Camel ] 1,879,000 j 1,113,751 
C a t t l e ! 806,856 ! 769,800 
Sheep 1 665,220 I 479,026 
Hides and s k i n s ! 1,039,336 I 958,066 
T o t a l ] 4,390,412 i 3,320 , 643 
3. C o t t o n ! 31,155,143 ! 27,042,535 
4. SUDAN j 60,959,878 ! 40,993,694 
Source: The I n f o r m a t i o n P r o d u c t i o n C e n t e r , A g r i c u l t u r a l 
S t a t i s t i c s , M i n i s t r y o f A g r i c u l t u r e , Khartoum, 
1964, p.50. 
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Appendix I X 
R e t u r n s f r o m Some Land Use Types 
1. C o t t o n : 
For t h e c o s t o f p r o d u c t i o n , t h e t a b l e below has been 
drawn by t h e a u t h o r t o g i v e an average p i c t u r e ; i t r e p r e s e n t s 
t h e average o f n i n e 10 f e d d a n c o t t o n f i e l d s i n t h e G e z i r a , 
White N i l e and Tokar d e l t a f o r t h e seasons 1960/61, 1961/62 
and 1962/63. The work o f t h e c u l t i v a t o r has been p r i c e d a t 
t h e p r e v a i l i n g p r i c e s and i n c l u d e d on r o u g h e s t i m a t e s : 
I n i t i a l p r e p a r a t i o n o f 
Land 
Sowing 
Resowing 
Weedings 
W a t e r i n g s 
P i c k i n g 
T r a n s p o r t t o n e a r e s t 
s t a t i o n 
C l e a r a n c e o f f i e l d 
I n c i d e n t a l expenses 
T o t a l Expenses p e r 
10 feddans 
T o t a l expenses p e r f e d d a n 
£S 
4.000 
3.000 
1.500 
20.000 
6.000 
1.000 p e r k a n t a r 
0.100 p e r k a n t a r 
19.000 
5.000 
58.500 + P i c k i n g and 
t r a n s p o r t c o s t s 
5.850 + P i c k i n g and 
t r a n s p o r t c o s t s 
D u r i n g t h e season 1961/62 t h e p e r f e d d a n p r o d u c t i o n 
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o f t h e i r r i g a t e d E g y p t i a n c o t t o n was 4 . 6 k a n t a r s i n t h e 
G e z i r a , 3.62 i n t h e Wh i t e N i l e schemes and 4.16 i n t h e 
p r i v a t e e s t a t e s and " s a g i a s " o f t h e B l u e N i l e P r o v i n c e . For 
E g y p t i a n c o t t o n grown by f l o o d i n t h e Gash d e l t a t h e f i g u r e 
was o n l y 1.04 k a n t a r s ; t h e p e r f e d d a n p r o d u c t i o n o f t h i s 
t y p e o f c o t t o n f o r t h e whole Sudan was 4.25 k a n t a r s . The 
average share o f t h e E g y p t i a n c o t t o n grower was £S.7.200 p e r 
k a n t a r ; t h i s g i v e s g r o s s p e r f e d d a n r e t u r n s t o t h e grower 
o f £S.33-120 i n t h e G e z i r a , £S.26.064 i n t h e Wh i t e N i l e 
schemes, £S.29.952 i n t h e p r i v a t e e s t a t e s and " s a g i a s " , 
£S.7 .488 i n t h e Gash d e l t a and £S.30.700 f o r t h e Sudas as a 
whole. The n e t p e r f e d d a n f i n a n c i a l r e t u r n s w i l l be £S.22.210 
f o r t h e G e z i r a , £S.16.232 f o r t h e W h i t e N i l e schemes, 
£S.19.526 f o r t h e p r i v a t e e s t a t e s and " s a g i a s " , £S.0.494 f o r 
t h e Gash d e l t a and £S.20.175 f o r t h e Sudan. The n e t p e r 
fed d a n e x p o r t v a l u e o f i r r i g a t e d E g y p t i a n c o t t o n i s £S.55-330 
f o r t h e G e z i r a , £S.42.296 f o r t h e W h i t e N i l e schemes, 
£S.49 .478 f o r t h e p r i v a t e e s t a t e s and " s a g i a s " , £S.7»982 f o r 
t h e Gash d e l t a and £S.50.675 f o r t h e Sudan. 
The American c o t t o n i s grown by i r r i g a t i o n i n t h e 
B l u e N i l e P r o v i n c e , i n t h e Zei d a b Pump Scheme, i n B e r b e r - S h e n d i 
r e a c h and Dongola-Merowe r e a c h o f t h e N i l e i n t h e N o r t h e r n 
P r o v i n c e , by f l o o d i n Tokar d e l t a i n K a s s a l a P r o v i n c e and t h e 
Khor Abu Habl i n K o r d u f a n P r o v i n c e , and by r a i n i n t h e Gedaref 
a r e a , t h e Nuba Moun t a i n s and i n E q u a t o r i a and Upper N i l e 
P r o v i n c e s . The average e x p o r t p r i c e was about £.S.13«000 
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p e r k a n t a r o f w h i c h about 50$ goes t o t h e grower. Under 
i r r i g a t i o n t h e p e r fe d d a n p r o d u c t i o n was 5.67 k a n t a r s i n t h e 
G e z i r a and 2.2 i n t h e N o r t h e r n P r o v i n c e ; t h i s g i v e s a g r o s s 
p e r f e d d a n f i n a n c i a l r e t u r n to t h e p r o d u c e r o f £S.36.855 i n t h e 
G e s i r a and £S.14.300 i n t h e N o r t h e r n P r o v i n c e ; t h i s w i l l g i v e 
a n e t p e r f e d d a n r e t u r n o f £S . 24.768 i n t h e G e z i r a and 
£S.6.030 i n t h e N o r t h e r n P r o v i n c e . For t h e p e r f e d d a n e x p o r t 
v a l u e s , t h e g r o s s f i g u r e s w i l l be CS.73.910 and £S.28.600 
and t h e n e t f i g u r e s £S.61.623 and £S.20.330 f o r t h e G e z i r a 
and t h e N o r t h e r n P r o v i n c e r e s p e c t i v e l y . 
The average p e r f e d d a n p r o d u c t i o n o f American c o t t o n 
grown by f l o o d was 2.2 k a n t a r s i n Tokar and 3.1 i n t h e Khor 
Abu H a b l . T h i s g i v e s t h e grower a g r o s s f i n a n c i a l r e t u r n o f 
£S.14.300 and £S.20.150, and a n e t r e t u r n o f £S.6.030 and 
£S.10.890 i n t h e two areas r e s p e c t i v e l y . The g r o s s p e r f e d d a n 
e x p o r t v a l u e s f o r t h e two areas a r e £S.28.600 and £S.40.300, 
and t h e n e t f i g u r e s a r e £S.20.330 and £S.31 .040 r e s p e c t i v e l y . 
For r a i n grown American c o t t o n t h e average p e r 
feddan p r o d u c t i o n f o r 1961/62 was 2.376 k a n t a r s o f u n g i n n e d 
c o t t o n f o r t h e Gedaref a r e a , 2.75 f o r t h e Nuba M o u n t a i n s , 
2.09 f o r E q u a t o r i a P r o v i n c e and 2 .486 f o r Upper N i l e P r o v i n c e . 
A r a i n c o t t o n grower i n t h e Gedaref a r e a s a i d t h a t he was 
g i v e n £S.50.000 f o r h i s 31 k a n t a r s o f u n g i n n e d c o t t o n . I f we 
ac c e p t t h i s as t h e average, t h e n a w h o l e s a l e p r i c e o f £Sil.6l3 
p e r u n g i n n e d k a n t a r g i v e s a. g r o s s p e r f e d d a n r e t u r n o f 
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£S.3.833 f o r t h e Gedaref a r e a , CS.4.436 f o r t h e Nuba 
Mo u n t a i n s , £S.3.371 f o r E q u a t o r i a P r o v i n c e and £S.4.009 f o r 
Upper N i l e P r o v i n c e . I f i s d i f f i c u l t t o d e t e r m i n e t h e c o s t o f 
p r o d u c t i o n i n t h i s case because t h e r a i n c o t t o n growers do n o t 
u s u a l l y employ p a i d - l a b o u r ; a r a i n c o t t o n grower i n t h e 
Gedaref a r e a e s t i m a t e d t h e c o s t o f p r o d u c t i o n on h i s 10 f e d d a n 
f i e l d a t £S.10.000; i f we a c c e p t t h i s as t h e a v e r a g e , t h o u g h 
i t i s t o o low t o be t r u e , t h e n t h e n e t p e r f e d d a n r e t u r n s w i l l 
be £S.2.833 f o r t h e Gedaref a r e a , £S.3.436 f o r t h e Nuba 
Mo u n t a i n s , £S.2.371 f o r E q u a t o r i a P r o v i n c e and £S.3.009 f o r 
Upper N i l e P r o v i n c e . A t an e x p o r t p r i c e o f £S.180.000 p e r t o n 
o f g i n n e d c o t t o n , t h e e x p o r t p r i c e o f t h e u n g i n n e d k a n t a r w i l l 
be about £S.3.000; t h i s w i l l g i v e a g r o s s p e r f e d d a n r e t u r n 
o f £S.7.128 f o r t h e Gedaref a r e a , £S.8.250 f o r t h e Nuba 
M o u n t a i n s , £S.6.270 f o r E q u a t o r i a P r o v i n c e and £S.7.458 f o r 
Upper N i l e P r o v i n c e . The n e t f i g u r e s w i l l be £S.6.128, 
£S.7.250, £S.5.270 and £S.6.458 f o r t h e f o u r areas r e s p e c t i v e l y . 
Here i t must be remembered t h a t t h e s e f i g u r e s a r e f o r t h e c r o p 
o f one y e a r , b u t c o t t o n grown under r a i n c o n d i t i o n s cannot be 
grown y e a r a f t e r y e a r on t h e same p i e c e o f l a n d w i t h o u t a 
f a l l o w p e r i o d ; i f we assume t h a t f o r h a l f t h e t i m e t h e l a n d w i l l 
be l e f t t o r e t a i n f e r t i l i t y under bush f a l l o w , t h e n t h e a c t u a l 
f i g u r e s w i l l be h a l f o f t h o s e c a l c u l a t e d above. The n e t p e r 
f e d d a n r e t u r n s w i l l t h e n be £S.1.417 f o r t h e Gedaref a r e a , 
£S.1.718 f o r t h e Nuba M o u n t a i n s , £S.l.l86 f o r E q u a t o r i a 
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P r o v i n c e and £S.1.505 f o r Upper N i l e P r o v i n c e a t t h e w h o l e s a l e 
p r i c e ; a t t h e e x p o r t p r i c e t h e n e t f i g u r e s w i l l be £S.3«064, 
3.625, 2.635 and 3.229 r e s p e c t i v e l y . 
For t h e Sudan as a whole t h e n e t p e r f e d d a n w h o l e s a l e 
v a l u e w i l l t h u s be £S.17.787 f o r i r r i g a t e d cotton,£S.8.860 
f o r c o t t o n grown by f l o o d and £S.1.457 f o r c o t t o n grown by r a i n . 
The n e t p e r f e d d a n e x p o r t v a l u e s f o r c o t t o n grown under t h e s e 
d i f f e r e n t c o n d i t i o n s w i l l be £S.45.826, £S.25.685 and 
£S.3.138 r e s p e c t i v e l y . 
2. "Dura": 
I t i s grown on e x t e n s i v e a r e a s a l l o v e r t h e c o u n t r y 
and under q u i t e d i f f e r e n t e n v i r o n m e n t a l c o n d i t i o n s f o r b o t h 
d o m e s t i c c o n s u m p t i o n and e x p o r t . I n I961/62 i t s average p e r 
fe d d a n y i e l d was 12.96 k a n t a r s under i r r i g a t i o n , 7.48 under 
r a i n c o n d i t i o n s and 8.56 under f l o o d c o n d i t i o n s . A g a i n t h e 
w h o l e s a l e p r i c e s v a r y c o n s i d e r a b l y f r o m p l a c e t o p l a c e and 
f r o m one t i m e o f t h e y e a r t o a n o t h e r , b u t £S.0.700 can be 
t a k e n as t h e average p r i c e p e r k a n t a r . A f t e r t h e t r a n s p o r t a t i o n 
o f " d ura" t o t h e n e a r e s t m arket o r con s u m p t i o n c e n t r e and 
a f t e r g r i n d i n g i t i n t o f l o u r , i t s average r e t a i l - v a l u e w i l l be 
£S. 1.4-00 p e r k a n t a r . The e x p o r t p r i c e f o r t h e y e a r was about 
£S.30.000 p e r t o n . 
Under i r r i g a t i o n t h e p e r f e d d a n g r o s s r e t u r n s w i l l be 
£S.9.072 on w h o l e s a l e p r i c e s , £S.l8.l44 on r e t a i l p r i c e s and 
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£S.19«440 on e x p o r t p r i c e s . The average p e r f e d d a n c o s t o f 
p r o d u c t i o n i s about £S.3*720 ( t h e average f o r 30 t e n a n t s i n 
t h r e e d i f f e r e n t p a r t s o f t h e G e z i r a was £S . l 8 . 6 0 0 p e r 5 
f e d d a n f i e l d i n 1 9 6 1 / 6 2 ) . Thus t h e n e t p e r f e d d a n r e t u r n s 
w i l l be £S.5.352 on w h o l e s a l e p r i c e s , £ S . l 4 . 4 2 4 on r e t a i l 
p r i c e s and £S.15»720 on e x p o r t p r i c e s . 
For " d u r a " grown under r a i n c o n d i t i o n s t h e p e r 
fe d d a n r e t u r n s t o t h e grower were £S.5«236, and t h e r e t a i l 
and e x p o r t v a l u e s were £S.10.472 and £S.11.220 r e s p e c t i v e l y . 
The average p e r f e d d a n c o s t o f p r o d u c t i o n f o r 1961/62 can be 
t a k e n as £S.1.700 ( t h e average c o s t o f p r o d u c t i o n f o r 10 
growers i n t h e Nuba Mo u n t a i n s and 10 growers i n t h e Gedaref 
a r e a was £S.8.500 p e r 5 f e d d a n f i e l d ) . So t h e n e t p e r f e d d a n 
r e t u r n s w i l l be £S.3.536, £S.8.772 and £S.9.520 on w h o l e s a l e , 
r e t a i l and e x p o r t v a l u e s r e s p e c t i v e l y . B ut " d u r a " i s n o t 
grown by r a i n on t h e same p l o t o f l a n d e v e r y y e a r ; so i f we 
assume t h a t f o r h a l f t h e t i m e t h e l a n d w i l l be l e f t f a l l o w t o 
r e t a i n f e r t i l i t y , t h e n t h e n e t p e r f e d d a n w h o l e s a l e v a l u e w i l l 
be £S.I.768, t h e r e t a i l v a l u e w i l l be £S.4.386 and t h e e x p o r t 
v a l u e w i l l be £S.4.760. 
For " d u r a " grown by f l o o d , t h e g r o s s p e r f e d d a n 
w h o l e s a l e v a l u e i s £S.5.992, t h e r e t a i l v a l u e £S.11 .984 and 
th e e x p o r t v a l u e i s £S.12 . 840 . I f we a c c e p t t h e average p e r 
fed d a n c o s t o f p r o d u c t i o n as £S.2.300 ( f o r 8 growers i n Tokar 
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d e l t a t h e a v e r a g e c o s t o f p r o d u c t i o n was £S.11.500 p e r 5 
f e d d a n f i e l d ) , t h e n t h e n e t p e r f e d d a n w h o l e s a l e v a l u e w i l l be 
£,S.3.692, t h e r e t a i l v a l u e £S.9-684 and t h e e x p o r t v a l u e 
£S.10.540. 
3. Ground N u t s : 
The y i e l d s o f ground n u t s d i f f e r g r e a t l y due t o t h e 
g r e a t v a r i e t y o f c o n d i t i o n s u n d e r w h i c h i t i s grown. The 
a v e r a g e p e r f e d d a n y i e l d f o r ground n u t s grown by i r r i g a t i o n 
i n 1961/62 was 11.308 k a n t a r s , 6.226 k a n t a r s f o r ground n u t s 
grown u n d e r r a i n c o n d i t i o n s and 2.2 f o r ground n u t s grown 
by f l o o d . The a v e r a g e w h o l e s a l e p r i c e was £S.1.000 and t h e 
r e t a i l p r i c e was £S.1.400 p e r k a n t a r ; a t an e x p o r t p r i c e o f 
about £S.50.000 p e r t o n , t h e e x p o r t v a l u e o f t h e k a n t a r w i l l 
be £S.2.270. Ground n u t s a r e n o t grown e v e r y y e a r on t h e 
same f i e l d . 
F o r ground n u t s grown by i r r i g a t i o n t h e p e r f e d d a n 
g r o s s r e t u r n s to t h e grower w i l l be £S.11.308, t h e r e t a i l 
v a l u e w i l l be £S.15.831 and t n e e x p o r t v a l u e w i l l be £S.25.669. 
F o r ground n u t s grown u n d e r r a i n c o n d i t i o n s t h e g r o s s p e r 
f e d d a n w h o l e s a l e , r e t a i l and e x p o r t v a l u e s w i l l be £S.6.226, 
8 # 7 1 l 6 and 14.133 r e s p e c t i v e l y ; f o r ground n u t s grown by f l o o d 
t h e s e p e r f e d d a n g r o s s v a l u e s w i l l be £S.2.200, 3.080 and 
4.994 r e s p e c t i v e l y . The p e r f e d d a n c o s t o f p r o d u c t i o n v a r i e s 
c o n s i d e r a b l y from p l a c e t o p l a c e , b u t t h e f o l l o w i n g f i g u r e s 
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can be t a k e n as t h e average: £S.2.480 f o r i r r i g a t e d ground n u t s 
( i n t h e G e z i r a t h e average c o s t i s about £S.12.400 p e r a 5 
f e d d a n f i e l d ) , £S.1.500 f o r ground n u t s grown under r a i n 
c o n d i t i o n s ( i n t h e Gedaref a r e a t h e average c o s t i s about 
£S.7.500 p e r 5 f e d d a n s ) , and £S.0.900 f o r ground n u t s grown by 
f l o o d ( t h e average c o s t i n Tokar d e l t a i s about £S.4.500 p e r 
a 5 f e d d a n f i e l d ) . T h i s w i l l g i v e n e t p e r f e d d a n r e t u r n s o f 
£S.8.828 on t h e w h o l e s a l e v a l u e , 13.351 on t h e r e t a i l v a l u e and 
23.189 on t h e e x p o r t v a l u e f o r i r r i g a t e d g r ound n u t s . The 
n e t v a l u e s f o r ground n u t s grown under r a i n c o n d i t i o n s w i l l be 
£S.4.726, 6.216 and 12.633 r e s p e c t i v e l y , and t h o s e f o r ground 
n u t s grown by f l o o d w i l l be £S.1.300, 2.180 and 4.090 
r e s p e c t i v e l y . When we a l l o w f o r t h e f a l l o w p e r i o d , t h e n t h e 
an n u a l p e r f e d d a n w h o l e s a l e , r e t a i l and e x p o r t v a l u e s w i l l be 
£ S . 4 . 4 l 4 , 6.676 and 11.595 f o r i r r i g a t e d g r ound n u t s , £S.2.363, 
3.158 and 6.317 f o r ground n u t s grown under r a i n c o n d i t i o n s , and 
£S.O.65O, 1.090 and 2.045 f o r ground n u t s grown by f l o o d . 
4. Wheat: 
Wheat i s grown by i r r i g a t i o n m a i n l y i n t h e N o r t h e r n 
and B l u e N i l e P r o v i n c e s , and by f l o o d i n K a s s a l a P r o v i n c e ; i t i s 
n o t grown under r a i n c o n d i t i o n s and i t does n o t e n t e r 
i n t e r n a t i o n a l t r a d e . The average p e r f e d d a n y i e l d i s 15.1 
k a n t a r s f o r i r r i g a t e d wheat and 18 k a n t a r s f o r wheat grown 
by f l o o d . The w h o l e s a l e p r i c e i n 1961/62 was £S.0.850 p e r 
k a n t a r and t h e r e t a i l v a l u e , a f t e r t r a n s p o r t a t i o n t o n e a r e s t 
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market or consumption c e n t r e and a f t e r c o n v e r s i o n to f l o u r , 
was almost double t h i s f i g u r e . Wheat i n i t s e l f has no export 
v a l u e , but i n terms of f o r e i g n exchange eq u i v a l e n c e and a t an 
average world p r i c e of about £S.40.000 per ton, the export v a l u e 
of wheat w i l l be £S. 1 .820 per k a n t a r . The i r r i g a t e d wheat w i l l 
thus have a gross per feddan wholesale v a l u e of £S.12.835* a 
r e t a i l v a l u e of £S . 2 5 . 6 7 0 and an export v a l u e of £S . 2 7 . 4 8 0 . 
Wheat grown by f l o o d w i l l have a gross per feddan wholesale 
v a l u e of £S . 1 5 . 3 0 0 , a r e t a i l v a l u e of £S . 3 0 . 6 0 0 and an export 
v a l u e of £S . 3 2 . 7 2 0 . 
The average c o s t of production f o r 10 farmers i n the 
Northern D i v i s i o n and Messelamiya D i v i s i o n of the G e z i r a was 
£S.18 .500 per a 5 feddan f i e l d ; t h i s w i l l g i ve a c o s t of 
£S 3 .700 per feddan. I f we accept t h i s as the average, then 
the net per feddan v a l u e of i r r i g a t e d wheat w i l l be £S . 9 . 1 3 5 
a t the who l e s a l e p r i c e , £S . 2 1 . 9 7 0 at the r e t a i l p r i c e and 
£S . 2 3 . 7 8 0 at the export p r i c e . - For wheat grown by f l o o d the 
same v a l u e s w i l l be £S . 1 1 . 6 0 0 , 26 .900 and 29 .020 r e s p e c t i v e l y . 
T h i s w i l l be the case i f we assume t h a t wheat i s grown on the 
same p i e c e of land ye a r a f t e r y e a r though i n many p l a c e s t h e r e 
i s a short f a l l o w p e r i o d . 
5 . G r a z i n g : 
G r a z i n g i s a type of land use which g i v e s v e r y low 
f i n a n c i a l r e t u r n s per u n i t a r e a . The c a r r y i n g c a p a c i t y of a 
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t y p i c a l g r a z i n g la n d i n Kordufan may be estimated as 30 c a t t l e 
per square m i l e , with, an average annual o f f - t a k e of l\ia. T h i s 
can be taken as the average f i g u r e f o r the average g r a z i n g land 
i n the Sudan. With t h i s same annual o f f - t a k e the c a r r y i n g 
c a p a c i t y of the g r a z i n g lan d may be estimated a t about 100 
sheep or about 40 camels per square m i l e . The average 
wholesale p r i c e s of sheep, c a t t l e and camels may be taken as 
CS . 3 . 5 0 0 , 10 .000 and 18 . 000 per head r e s p e c t i v e l y . T h i s w i l l 
give w holesale f i n a n c i a l r e t u r n s of £S . 2 6 . 2 5 0 per square m i l e 
i n case of sheep, £S . 2 2 . 5 0 0 per square m i l e i n case of 
c a t t l e and £S.54.000 per square m i l e i n case of camels. The 
per feddan r e t u r n s w i l l be £S.0.043 f o r sheep, £S.0.037 f o r 
c a t t l e and £S . 0 . 0 8 ° - f o r camels. At per head export p r i c e s 
of £S . 6 . 0 0 0 f o r sheep, £S.20.000 f o r c a t t l e and £S.35.000 f o r 
camels, then the annual y i e l d i n f o r e i g n exchange w i l l be 
£S . 4 5 . 0 0 0 per square m i l e f o r sheep, £S.45.000 f o r c a t t l e and 
£S.105.000 f o r camels. The per feddan annual y i e l d w i l l thus 
be £S.0.074 f o r sheep, £S.0.074 f o r c a t t l e and £S . 0 . 1 7 2 f o r 
camels. 
6. For the per feddan r e t u r n s f o r some f o r e s t products see 
Chapter V. 
Table V I 10 V e g e t a t i o n Zones and t h e a s s o c i a t e d P h y s i c a l . C l i m a t i c and Human I n f l u e n c e s . 
V o g p t.- iv i o n Zone Di s t r i b u t i on Physio g-
"nomv 
Dominant Species [ 'Firewood and 
i B u i l d i n g 
Svmbo 1 Name L o c a t i o n Area i n 
Feddans 
0 0 0 
" f e e s Gra sses Po l e s i i Kst imat p 
Mr1 
: L U 
Desert 'From l a t l6°N i n i 1 7 0 . 6 6 0 ' D e s e r t 
ithe west and 19°i 
I N . 
Acacia n i l o t i c a and 
r ito 
1 
i n t h e east 
th e n o r t h e r n 
Acacia a r i b Lea a l o n g 
the N i l e . 
' g i z u ' N e g l i g i b l e 
1 I ( a ) . i ..Acac a a.... . _ 
., I t o r t i l i s -
1 Maerua-
[ c r a s s i f o l i a 
1 D e s e r t Scrub 
, f r o r i t i e r . 
[ e x c l u d i n g t h e 
[Red Sea H i l l s 
1 
1 
1 
1 
area.. 
[Along t h o H ed -
[Sea. and around 
Khartoum. 
43,884 D e s e r t 
scrub 
I I ( b ) But ana Semi-
Desert 
Grs ss1and 
Acacia t o r t i l i s , 
Maerua eras s i f o I. :i a , 
S c h o e n e f e l d i a 
g r a c i l i s - , Acac i a 
nubica. and B a l a n i t e s 
Pahicum-turgidum and 
many A r i s t i d a . species 
1 8 , 5 0 0 , 0 0 0 
1 1 ( c ) 
11(d) 
Semi-Desert 
Gr a s s l a n d 
on Sand. 
Acac i a 
Between t h e 
I v t b a r a r i v e r 
'and t h e B l u e 
[ N i l e as f a r 
[ s o u t h as l a t , 
1 1 4 O N . 
1 
1 
[Nor t h e r n 
K o r d u f a n and 
N o r t h e a s t e r n 
' D a r f u r . 
1 1 aegyptiaco . 
1 1 
2 4 , 3 8 0 j G r a s s l a n d [ Ac a c i a m e l . l i f e r a along [ B l e p h a r i s spp 
w a t e r c o u r s e s and 
around " j e b e l s " ; 
Acacia n u b i c a on 
ov e r g r a z e d areas 
4 . 0 0 0 . 0 0 0 
Cymbopogon n e r v a t u s 
and Sorghum spp. 
2 0 , 1 1 3 . 5 | G r a s s l a n d , Cyperus conglomefa.tus 
1 1 ( e ) 
111.A.1 . 
( a ) ( i ) 
j w e l l i f e r a -
I Commiphora 
! D e s e r t S c rub, 
Semi-Desert 
Scrub o f 
S o u t h e r n Red 
Sea. H i l l s . 
A c acia m e 1 1 i -
f e r a r h o r n -
2 0 ,113.5 Des e r t Acacia " l e l l i f era 
K o r d u f a n a n d 
N o r t h e a s t e r n 
J Darfur.-
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 s c r u b 
1 i 
1 
1 
1 
1 
J Commiphora spp. , 
i Maerua c r a s s i f p l i a , 
j Acacia r a d d i a n a 
i B o s c i a S e n e g a l e n s i s . 
1 
Tn t h e e x t r e m e 
1 . . 
| 7 , 3 1 4 
1 
[sPesert 
1 
' A c a c i a e t b a i c a . , 
p a s t between 
[ l a t i t u d e s 
and 19°N. 
15 v 
jFrom n o r t h e r n 
i f r i n g e s o f t h e 
l a n d s , on DarkjNuba Mountains, 
C r a c k i n g C l a y , 'through t h e 
a l t erna t i n g 
w i t h Grass 
Areas. 
1 
i c e n t r e o f Blue 
T — • 
scrub 
5 5 1 • 5! Sa.va.na 
l Acacia, g l a u c o p h y l 1 a , 
', and A c a c i a t o r t i l i s . 
B l e p h a r i s spp. and 
Monsonia s enegalens i s 
A r i s t i d a spp., 
Tetra.pogori spathaceus 
Chrysopo gon a u c h e r i , 
and Panicum t u r g i d u m . 
Sporobolus s p i c a t u s 
3 , 0 0 0 . 0 0 0 
16,500,000 
1 0 . 0 0 0 , 0 0 0 
Acacia m e l l i f e r a . Bra.chia.ria. o b t u s i f l o r a [ 1 0 1 , 0 0 0 . 0 0 0 
( N i l e 
l i n t o 
P r o v i n e e 
Kassala 
[Pro v i n c e . 
I T I . A . 1 . 
( a ) ( i i ) 
I I I . A . 1 
( b ) l 
Acacia 
m e l l i f e r a 
T h o r n l a n d 
on H i l l S o i l s 
formed i n 
s i t u . 
C e n t r a l 
west e r n 
D a r f u r . 
and 
1 
1 2 , 1 9 0 !Savana Acacia m e l l i f e r a , 
1 A c a c i a seya.1 
[ B a l a n i t e s 
1Savana, 
i a l t e r n a t i n g 
w i t h Grass 
1 Areas, 
1 
I I I . A . 1 
( c ) 
I I I . A . 2 
( a ) 
I I I . A , 2 , 
1 A n o g e i s s u s 
iCombreturn 
[Woodland 
1Savana. 
j Gum Ar a b i c 
1 Scrub B e l t , 
Low Woodland 
~r Sa varia o f ~~ 
1 S o u t h w e s t e r n 
I K o r d u f a n and 
1S o u t h ea s t e r n 
I I I . A . 2 
( c ) 
I I I , A . 3 
• ( a ) 
TIT.A.3. 
I I I . A . 3 . 
( c ) 
D a r f u r , 
i T e r m i n a l i a -
[ S c l e r o c a r y a 
1 Woodland 
1 
1Savana. 
1 
[ S o u t h e r n p a r t s 
\ o f K a s s a l a , • 
'Blue N i l e and 
; K o r d u f a n 
j P r o v i n c e s and 
1 i n t h e s o u t h . 
'The west er n 
.1 f o o t h i l l s o f 
J t h e E t h i o p i a n 
( u p l a n d s . 
1 
I C e n t r a l 
i K o r d u f a n and 
[ e a s t c e n t r a l 
I D a r f u r . 
'Southwestern 
"JKdrdufan and 
1 S o u t h e a s t e r n 
! D a r f u r . 
Commiphora a f r i c a n a , 
B oscia s e n e g a l e n s i s , 
A r i s t i d a spp. .Lo u d e t i a [ [89 . 0 0 0 1 0 0 0 
to go ens i s and [ •; j 
B r a c h i a r i a l a t a . i 
J Acacia. 
1 Acacia 
s enega1 
s e y a l . 
and 
2 8 , 0 3 7 1 Savana, Acac i a seya.1 and 
B a l a n i t e s a e g y p t i a c a . 
Hyparrhenia. 
pseudocymbar ia. and 
Cymbopogon n e r v a t u s , 
1 1 0 3 , 0 0 0 , 0 0 0 
1 1 , 5P0 .5 [ Savana 
1 5 , 2 3 7 . 5 
1 
1 
! Savana 
Anogeissus s c h i m p e r i 
Combreturn 
h a r tmannianum and 
Acacia s e v a l . 
1 B y p a r r l i e n i a 
1 p s eudo cymb a r i a and 
' H y p a r r h e h i a r u f a.. 
[ I l 4 , 0 0 0 , [ 0 0 0 
A c a c i a S e n e g a l , Acacia, A r i s t i d a . p a l l i d a , 
J E r a g r o s t i s t n 
' a n c ^ B l e p h a r i s spp , 
n u b i c a and Adansonia   t  t r emu la. 
2 0 , 1 1 3 . 5 i S a i ^ n a 
d i g i t a t a 
I Combretum c o r d u f anum , j E r a g r o s t i s ' t r emu-la, 
-—j-Eyai-berg-ia---Kvel-erno-xy-l-on r ^ \ r i-s t-id^a—paJ.-1-j.da- a nd-
8 4 , 0 0 0 , 0 0 0 
6 9 , 0 0 0 , 0 0 0 
1 A l b i z z i a ariiara and 
1 Acacia senega. 1 
Ct eniuni elegans 
1 S o u t h w e s t e r n a . n d l 5 , 2 3 7 - 5 iSavana 
j S o u t h e a s t e r n 
[ D a r f u r and 
1 S o u t h w e s t e r n 
[ K o r d u f a n . 
1 T e r m i n a l ! a l a x f f l o r a , 
! s c l e r o c a r y a b i r r e a , 
I Anogeissus- s c h i m p e r i 
1 and P r o s o p i s a f r i c a n a 
1 Hypa.rrhenia. c o n f i n i s , 
1 Ctenium elega.ns and 
1 B l e p h a r i s ' spp. 
8 5 , 0 0 0 , 0 0 0 
[Toposa Area 1 E a s t e r n 8,533 (Grassland 1Acac i a m e l l i f e r a 
Typ e, 
Hi 1 1 Catena 
Type. 
[ E q u a t o r i a 
1 P r o v i n c e . 
1Chryso po gon a u c h e r i , 
nervosum and !Schima 
3 6 , 0 0 0 . 0 0 0 
I t h e m e d a t r i a n d r a . 
S c a t t e r e d i n j l 6 , 4 5 6 . 5 jWood Land 
j e a s t . west, 
1 Nuba. Mountains 
J and t h e s o u t h 
1 e a s t . 
!Acacia 
!palm, 
n u b i c a , dom- | B l e p l i a r i s spp. , C h l o r i s ] 7 6 , 0 0 0 , 0 0 0 
Acacia a l b i d a gay~ana , C h l o r i s p i 16sa 
Anogeis sus spp, 
Combretum spp. 
and l a n d C h l o r i s p r i e u r i i 
'Baqqara C a t e n a [ S o u t h e r n p a r t s i 4 , 2 6 6 . 5 [Savana 
Type, 
I I I . A . 3 
( d ) 
Ra.qaba Catena 
Typ e. 
1 o f D a r f u r 
[ P r o v i n c e . 
1 
Extends ,30 t o 
7 0 m i l e s n o r t h 
o f t h e Bahr 
e l Arab. 
1 Tamarindus. i n d i e a , 
1 C r a t eva. a d a n s o n i i , 
[ Acacia seya.1 , Lannea 
] h u m i i i s and Acacia 
1 m e l l i f e ra. 
[ A r i s t i d a . spp. , 
1 S c h o e n e f e l d i a g r a c i 1 i s 
1 T r i p o g o n minimus, 
1 C h l o r i s spp. and 
1 B r a c h i a r i a spp. 
I : — : 
3 4 , 0 0 0 , 0 0 0 
7 , 9 2 3 . 5 1Savana. 1 A cacia s e y a l , 
[ m e l l i f era, and 
1 h u m i l i s . 
Acac ia. iAr i s t ida, spp . C h l o r i s s 
Lannea [and Cymbopogon n e r v a t u s 
1 
1 
1 
1 
PP 1 
4 8 . 0 0 0 , 0 0 0 
rimber 
Kstirna.to m y o r p s t Keserve i n 1 Feddans 
[(up t o 3 0 . 6 . 6 3 ) 
N e g l i g i b l e 
8 5 , 0 0 0 
N e g l i g i b l e 
N e g l i g i b l e 
1 0 5 , 0 0 0 
55 , 0 0 0 
1 7 5 , 0 0 0 
1 1 0 , 0 0 0 
2 0 0 . 0 0 0 
4 3 0 , 0 0 0 
1 1 5 , 0 0 0 
1 7 0 , 0 0 0 
1 1 2 , 0 0 0 
6 2 0 , 0 0 0 
6 5 , 0 0 0 
9 0 , 0 0 0 
I I I . B 
(a) 
I T r. n 
•(b) 
[Deciduous High 1 Over t h e i r o n -
IWoodland [ s t o n e p l a t e a u 
• f o r a d i s t a n c e 
m i l e s 
7 3 , 1 4 0 1 Savana 
1 ibavana 
1 
1 
[ M o d i f i e d Trop-
[ i c a l Rain 
i F o r e s t . 
,SeasonaL and 
'Permanent 
iSwamps Region, i c o u n t r y 
,of 6 0 0 
[and average 
1 w i d t h o f 2 0 0 
[ m i l e s . 
iThe extreme 
[ s o u t h e r n p a r t s 
'of t h e c o u n t r y 
1 
[The s o u t h e a s t e r n 
[ p a r t o f t h e 
Anogeissus s c h i m p e r i , 
Khayra senega! ens i s 
and 1 sober L in:i a doka . 
s 
8 , 5 3 3 ' Woodland 1 T e r m i n a l ia. glaucescens' 
1 1 A l b i z z i a zygea, V i t e x 1 
[ [ d o niana,Co mbr e turn ; 
1 1 b i n d e r i a n u m and 1 1 I — — — r — — — — r - r . 1 
1 i.rewia. m o l l i s . 1 
H y p a r r h e n i a r u f a., 
H y p a r r h e n i a d i s s o l u t e 
and H y p a r r h e n i a 
f i 1. i p e n d u l a . 
I m p e r a t a c y l i n d r i c a , 
Panicurn maximum. 
S e t a r i a s p h a c e l a t a and 
H y p a r r h e n i a cymbaria. 
N e g l i g i b l e 
143.8 0 0 
2 0 2 , 1 0 0 
6 0 , 9 0 0 
9 0 , 4 0 0 
1 8 . 5 0 0 
2 7 3 . 7 0 0 
N e g l i g i b l e 
198 100 
44,200 
7 2 , 3 0 0 
48 , 1 0 0 
3 5 , 5 0 0 
1 N e g l i g i b l e 1 6 0.1 0 0 
4 9 , 5 0 0 
9 8 , 7 0 0 
N e g l i g i b l e 
2 7 0 , 0 0 0 1 0 0 0 2 1 , 0 0 0 . 0 0 0 8 5 1 , 0 0 0 
9 0 , 0 0 0 , 6 0 0 1 2 , 7 0 0 , 0 0 0 7 8 , 5 0 0 
5 7 , 9 0 2 . 5 1 Savana. 
iMounta i n 
[Veget a t i.ori 
'Zone . 
iTLie Imatong, 
iRed Sea h i l l s , 
[Dortgotona. Mnts 
•Didinga. Mnts. 
[and t h e Jebel 
'Mara . 
f , 5 2 3 . 7 5 [Woodland 
Hyphaetxe t h e b a i c a , 
Bora ssus a.etiiiopium , ' 
Acacia s i e b e r i a n a , 
Acac i a f i s t u l a , A c a c i a 
soya 1 and Acacia 
s enega 1 , 
Ho swe 1 1ia p a p y r i f e r a , 
Termina 1 i a lirowni.:i , 
Syzygium spp., 
Podocarpus i n i l a n j -
ian u s , V.r:Lca. arborea . 
Albi. z z i a spp . , Cor d i a 
aby s s i n j c a , 0,1. ea 
l c i p e r r i i i i , Jun:i perus 
I'rocera and Oloa -
1 E c h i n o c h l o a stagnina., 
1 Echino c h l o a 
[ p y r a m i d a 1 i s and 
' C y p r u s papyrus . 
Exo thpc a abyss i n i c a . 
T r i p i g o n s n o w d e n j i 
and Cyiribopogon spp. 
2 9 , 0 0 0 , 0 0 0 \ Tegl i g i b 1 e 8 9 , 0 0 0 
2 , 1 0 0 , 00,0 1 6 , 0 0 0 . 0 0 0 1 5 8 . 8 0 0 
c h r y s o p l i y l La . 
S o i l Type 
Sands d e r i v e d m a i n l y 
from Nubian sand-
stone r o c k s , and 
a l l u v i u m a l o n g t h e 
N i l e . 
Grey s a l i n e c l a y , 
c a l c a r e o u s o r 
a l k a l i n e ; h i l l s show 
bare r o c k s 
Dark c r a c k i n g c l a y ; 
c r a c k s medium t o 
s m a l l . 
Sands and g r a v e l s , 
brown t o r e d i n 
c o l o u r . 
L,ight-brown t o r e d 
sand a l t e r n a t i n g w i t h 
g r e y c l a y . 
Grey c l a y s o i l s 
Dark c r a c k i n g c l a y . 
L i gh t , gr ey c 1. a y 
formed i n s i t u . 
Heavy dark c r a c k i n g 
c l a y . 
A l k a l i n e c l a y s o i l s . 
S and s o i l , and c1ay 
s o i l i n d e p r e s s i o n s . 
Sand s o i l , s o m e t i m e s 
-hardened b y i r o n 
s a l t s . 
Sandy s o i l s . 
A l k a l i n e c l a y s o i l s 
and r e d loams. 
Ranges f r o m s t a b l e 
sand t o d a r k 
c r a c k i n g c l a y to bare 
r o c k s . 
Sandy so i l s 
a I t e r n a t i n g w i t h non-
cra.ck.Lng c l a y s . 
Dark c r a c k i n g c l a y s 
and n o n - c r a c k i n g c Lays. 
V a r i e s from l a t e r i t e 
to r e d loams t o 
h e a v i e r grey s o i l s . 
Most.lv r e d loams. 
A 1 kal-ine c l a v so i 1 s . 
S I i g l i t l y . a l k a l i n e 
thrown loams and 
s 1 i gl 1 1 1y a c: .1 d . r e d 
1 o am s . 
R e l i e f 
Low p l a t e a u i.-ivrith.-
s c a t t e r e d low 
h i l i s . 
Ranges fr o m c l a y ---
p l a i n t o a. p 1 a t e au 
o f L3a.sement 
complex r o c k s t o 
the Red Sea H i l l s . 
Gently^ u n d u l a t i n g 
p l a i n . 
Rugged p l a t e a u 
and r o c k y h i l l s . 
Rugged p l a t e a u and 
"qozes" 
Lvow rugged h i l l s . 
G e n t l y u n d u l a t i n g 
p l a i n . ' 
Rocky h i l l s , 
pediments and 
P1a t eaux o f Nub i a n 
sand s t o n e , v o 1 c a n i c 
r o c k s and 
Archaean r o c k s . 
G e n t l y u n d u l a t i n g -
p l a i n and low- ' 
l y i n g a r e a s . 
T r a n s i t i o n a l 
between h i l l s and 
p l a i n . 
S t a b l e sand dunes 
and d e p r e s s i o n s . 
S t a b l e sand dunes 
arid some 
d e p r e s s i o n s . 
S t a b l e sand dunes 
and Archaean 
o u t c r o p s . 
Rugged p l a t e a u 
and s c a t t e r e d l i i l l s 
111 l i s , i s o l a t e d 
or grouped 
G e n t l y undu 1. a. t i n g , 
w i t h some p o o l s . 
P l a i n ' w i t h - low-
1 y i n g , annualL y 
f l o o d e d areas. 
Gently, u n d u l a t i n g 
p l a t e a u , d i s e c t e d 
bv•streams. 
Vndu1a t i n g p l a t e a u. 
A1 most 1 e-vel c 1 ay 
p l a i n , w i t h 
l i m i t e d u pland 
areas. 
Mountain ranges 
and i s o l a t e d 
" j e b e l . s" . 
R a i n f a l l 
i n mm. 
0 - 7 5 
75-300.. 
1 5 0 - 3 5 0 
1 0 0 - 3 0 0 
7 5 - 3 5 0 
1 0 0 - 4 0 0 
4 0 0 - 5 7 0 
2 0 0 - 5 0 0 
6 0 0 - 9 5 0 
7 0 0 - 1 0 5 0 
•280-4 .50 
4 5 0 - 6 2 5 
500 - 8 0 0 
5 50-850 
5 6 0 - 1 3 0 0 
7 0 0 - 9 5 0 
9 O O - I O 5 0 
9 0 0 - 1 3 5 0 
1 3 5 0 - 1 6 0 0 
6 0 0 - 9 5 0 
7 0 0-1500 
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